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ATTACHMENT PTA-XI - HYDROGEOLOGIC AND GEOTECHNICAL REPORT

As required by VAC 20-81-100, et seq., a Hydrogeologic and Geotechnical Report for the Facility has
been prepared following the outline referenced in Submission Instruction No. 1 (rev. 01/2012). The
report is intended to define the geology beneath the site, and the groundwater flow path and rates
of the uppermost aquifer.

The Hydrogeologic and Geotechnical Report was originally submitted to DEQ on January 22, 2020.
It was reviewed by DEQ and Technical Review No. 1 (TR 1) was issued on April 8, 2021. Responses
on TR 1 were provided to DEQ on October 1, 2021 (Comments 1 - 10, 12 -13 and 17 - 22) with a TR
1 Supplement submitted on April 13, 2022 (Comments 11, and 14-16).

DEQ issued Technical Review No. 2 (TR 2) on June 16, 2022 and issued an addendum to TR 2 on
October 25, 2022 (TR 2 ADD). No comments on this attachment were received.

On May 12, 2023, a draft TR 2 response addressing updates to the Part A documents was submitted
by TRC to DEQ for review and comment. Comments were received from DEQ via email on June 29,
2023. No comments were received on this attachment.

This information is incorporated here as part of the Final Part A Submission.

The following is a list of the documents associated with this section:

e PTA Attachment XI — Hydro Geotech Report, Green Ridge Recycling and Disposal Facility,
Permit No. 626, Cumberland County, Virginia
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1.0 INTRODUCTION/BACKGROUND

On behalf of Green Ridge Recycling and Disposal, LLC (GRRD), Draper Aden Associates (DAA) (now
TRC) prepared this Hydrogeologic and Geotechnical Report for a proposed solid waste disposal
Facility (sanitary landfill) located in Cumberland County, Virginia (Facility). This report was
originally submitted to the Virginia Department of Environmental Quality — Piedmont Regional
Office (DEQ) on January 22, 2020 and follows the outline requirements referenced in the DEQ's
Solid Waste Permitting Submission Instruction No. 1 (rev. 01/2012).

DEQ issued Technical Review 1 (TR 1) on April 8, 2021 with subsequent responses submitted by
DAA on October 1, 2021 (TR 1 response) and April 13, 2022 (TR 1 Supplement response).

DEQ issued Technical Review 2 (TR 2) on June 16, 2022 and an addendum to TR 2 on October 25,
2022. No comments on this report were received.

On May 12, 2023, a draft TR 2 response addressing updates to the Part A documents was
submitted by TRC to DEQ for review and comment. Comments were received from DEQ via email
on June 29, 2023. No comments were received on this report.

The purpose of this document update is to incorporate (as appropriate) the TR 1 response, to
reference the TR 1 supplement response, and to provide DEQ with a Final Part A Submission.

The proposed Facility comprises 1,177.63 acres of timbered lands located in eastern Cumberland
County, north of U.S. Route 60 (Anderson Highway), in the vicinity of Route 654 (Pinegrove Road)
and Route 685 (Miller Lane). PTA Attachment IX-Figure 1-Key Map shows the location of the
Facility, its boundary, and surrounding geographic features.

PTA Attachment IX-Figure 2A-Near Vicinity Map (revised) shows the Waste Management
Boundary (WMB), which defines the location of future disposal areas and leachate storage
facilities, and which is located west of Miller Lane. Several unnamed tributaries that bisect this
portion of the Facility eventually feed into Muddy Creek.

The portion of the Facility property located east of Miller Lane will not contain any waste disposal
units or leachate storage units.

In preparation of this work, the following activities were performed:
e 2018 - KBJW subsurface investigation in support of preliminary consideration of the site
e 2019 - DAA hydrogeologic study in support of the original Part A
e 2021 - DAA additional boring and CPT investigation in support of TR 1 and TR 1
supplement responses

The work completed under these investigations is discussed below.
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1.1 Purpose and Methods

The purpose of this Hydrogeologic and Geotechnical Report is to characterize the hydrogeology
and groundwater flow regime underlying the proposed Facility, assess the availability and
suitability of on-site soils for use in constructing the landfill, and assess subsurface foundation
characteristics.

Prior to the 2019 DAA hydrogeologic study, Koontz Bryant Johnson Williams (KBJW) had
completed a study of the Facility location: Preliminary Subsurface Exploration, Soil and
Groundwater Study, Cumberland County, Virginia, March 12, 2018. That report is included in
Appendix 2 to this document, including its boring logs, cross sections and a potentiometric surface
map. Boring logs from the KBJW report are not repeated in PTA Attachment XII - Location of
Borings and Boring Logs, where the more recent logs for the 2019 and 2021 DAA hydrogeologic
studies can be found. Similarly, the cross sections from the KBJW report are not repeated in PTA
Attachment XV, which contains only potentiometric maps and cross sections from the DAA 2019
and 2021 hydrogeologic studies.

A variety of investigative techniques and methods were used to collect information and data as
discussed under each of the following sections. The discussion that follows centers on the DAA
site characterization work, with mention of how the KBJW results are utilized. For further
information on methods and techniques used in the KBJW study, the reader is referred to that
document, in Appendix 2.

The TR 1 supplement submittal which provided additional information for discussions on
seismicity and liquefaction is referenced in Section 5.0 below with the detailed documents and
discussion included in PTA Attachment XXIII.

This report was compiled and formatted in general accordance with the requirements of Virginia
Solid Waste Management Regulations (VSWMR) and DEQ's Submission Instruction No. 1
Procedural Requirements for a New or Modified Solid Waste Management Facility (SWMF) Permit
Application (Revised January 2012).
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2.0 BORING RECORDS

The boring records, including number of borings, location of borings, depths of borings, sampling,
boring logs, observation wells, in-situ hydraulic conductivity, and sealing of borings are presented
in this section and the referenced attachments.

PTA Attachment XlI-Figure BOR (TR 1 Supplement) is a 1 inch = 500 feet scale plan view of
the Facility showing the Facility boundary, waste management boundary (WMB), and boring
locations. Table 1 (TR 1 Supplement) (Appendix 1) is a summary table showing the depth,
completion status, construction details and survey results for each of the borings advanced within
the Facility and WMB, including those installed by KBJW. DAA Boring/Well Logs for each boring
are also included in PTA Attachment Xll - Location of Borings and Boring Logs (TR 1
Supplement).

2.1 Number of Borings

Following initial site reconnaissance, and two meetings with the DEQ to obtain their input on the
planned site characterization studies, an initial boring plan was developed. The number and layout
of borings were planned to investigate a site that included two proposed disposal units totaling
approximately 500 acres, bisected by a tributary to Muddy Creek. Based on the anticipated WMB,
the number of borings planned across the waste management unit was consistent with Table 5.1
of 9VAC 20-81-460.E.1.a. Including the KBJW borings, a total of seventy-two (72) borings were
advanced across the Facility as then planned. All borings were conducted in the conceptual
disposal area, west of Miller Lane (versus along the access road portion of the site east of Miller
Lane where there will be no disposal). The initial DAA field investigation concluded in May 2019.

In response to the DEQ TR 1 comments, two additional borings were completed in 2021 by DAA.
These were identified as DAA-101pz and DAA-112pz. The location of the 74 borings and their
boring logs are now incorporated into this report and included in Table 1.

Following the 2019 field investigation, the WMB (prior to the submittal of the original Part A) was
modified for several reasons, including the avoidance of wetlands and streams, avoidance of
cultural resources and adjustments of planned road relocations. The adjustment eliminated the
approximate 200-acre eastern disposal area.

In 2021, the Waste Management Boundary was again modified in the response to TR 1.

The total acreage within the revised WMB (TR 1) is approximately 428 acres. Per Table 5.1 of §9
VAC 20-81-460.E.1.a, for a WMB greater than 200 acres, the required number of borings is 24 plus
1 boring for each additional 10 acres beyond 200 (or an additional 23 borings for this WMB). Thus,
forty-seven (47) borings are required to characterize the area within the WMB. Of the 74 borings
installed, 51 of these borings are either within or immediately adjacent to the WMB or are integral
to the characterization of the area within the WMB. The immediately adjacent borings include: B-
6, B-17, B-20, DAA-7sb, DAA-8pz, DAA-37sb, DAA-41pz, DAA-46-pz and DAA-47-pz. The
remaining 23 borings are no longer considered “Table 5.1" borings as they are no longer within



Green Ridge Recycling and Disposal, LLC December 9, 2019
Part A Permit Application Final Part A Submission - August 3, 2023
Attachment XI — Hydrogeologic and Geotechnical Report Page 4

or adjacent to the WMB, nor needed to characterize the area within the WMB. However, these 23
borings still provide useful information in terms of assessing groundwater flow across the Facility,
and assessing the relationship of the Facility to nearby private water wells along Miller Lane.

It should be noted that due to the adjustment of the WMB prior to submittal of the original Part
A, some borings that were originally inside the WMB boundary proper, are now outside, but
adjacent (e.g. DAA-37pz, B-6).

Other borings associated with characterizing the area within the WMB were specifically sited so
as to provide useful geological information and a wider field of study to better characterize
conditions within the WMB. This would include for example the wells just outside the southern
edge of the WMB (e.g., B-17, DAA-8pz, DAA-7sb and B-20). Had these borings been sited further
to the north and inside the current WMB, the information they would provide would be of lesser
value and duplicative of other borings in that area, such as DAA-5pz, DAA-6pz, DAA1sb, DAA-4sb.

The line of borings near the southeastern corner of the WMB, (DAA-42pz, DAA-47pz, DAA-46pz
and DAA-44 pz) were needed at these specific locations (and not within the current WMB) to
better evaluate groundwater flow directions beneath the areas within and adjacent the WMB, and
in this area of a groundwater divide.

Borings along the northeast corner of the WMB outside of this boundary (DAA-18pz, B-10, DAA-
17sb, DAA-16pz and B-11) are essential for evaluating the groundwater flow characteristics along
the northern portion of the area within the WMB. They help to evaluate how the unnamed
tributary immediately to the north of the WMB may play a role in intercepting groundwater
flowing north from this portion of the Facility and directing it westward toward the larger tributary
bisecting the Facility.

Additional borings will be advanced around the WMB and completed as permanent monitoring
wells. The location of these additional borings/wells will be identified during the Part B application
process.

2.2 Location of Borings

As shown on PTA Attachment XIlI-Figure BOR (TR 1 Supplement) the boring locations targeted
the major geomorphic features within the WMB. The boring distribution reflects a pattern within
the WMB designed to characterize the geology and hydrogeology of the area within and adjacent
the WMB. Field adjustments to the boring locations were made to target various geomorphic
features, to address accessibility issues, and to avoid wetlands, streams, and potential cultural
resource areas. Subsurface information from both the borings and piezometers was used to
prepare four geologic cross-sections within the Facility (PTA Attachment XV-Figure Cross-1
(TR-1 Supplement + TR 2 response)).



Green Ridge Recycling and Disposal, LLC December 9, 2019
Part A Permit Application Final Part A Submission - August 3, 2023
Attachment XI — Hydrogeologic and Geotechnical Report Page 5

2.3  Depth of Borings

All borings were advanced using hollow-stem augers. Rock cores were also collected from several
of the borings using Wireline NQ2" (NQTK) rock coring equipment with a diamond tooth bit.
Boring logs are included in PTA Attachment Xl and a summary table (Table 1) is included in
Appendix 1 of this report.

Borings are identified using the following nomenclature, which denote the completion status:

= DAA-2sb: Advanced by Blue Ridge Drilling during February through March 2019, under
the supervision of DAA. Boring was advanced until auger refusal or 60 to 65 feet below
ground surface (bgs), whichever came first. Upon completion of drilling, borings were
sealed/abandoned using hydrated bentonite pellets.

= DAA-5pz: Advanced by Blue Ridge Drilling during February through March 2019 and
Jetco Drilling during May 2019, under the supervision of DAA. Boring was advanced until
auger refusal or 55 to 60 feet bgs, whichever came first. Upon completion of drilling, 2-
inch piezometers were installed by Blue Ridge Drilling and 1-inch piezometers were
installed by Jetco.

= DAA-15pz-s and DAA-15pz-d: Boring Pairs advanced by Blue Ridge Drilling during
February through March 2019, under the supervision of DAA. One boring was advanced
until auger refusal and completed as a 2-inch piezometer (shallow). The second boring
was advanced until auger refusal then cored an additional ten feet and completed as a 2-
inch piezometer (deep).

» B-1: Advanced by Blue Ridge Drilling in December 2017, under the supervision of
Koontz Bryant Johnson Williams (KBJW). Boring was advanced until auger refusal. Upon
completion of drilling the boring was:

e Sealed with bentonite or,
e completed as a 1-inch piezometer or,
e cored an additional ten feet deep and sealed with bentonite.

2.4  Sampling

Samples were logged and collected at each of the DAA borings using the following methods,
frequency and rationale:

Auger Cuttings:

Auger cuttings generated during drilling were used to log and collect bulk samples at depths
ranging from 0 to 6 feet below ground surface. Auger cuttings were collected from the 0 to 5-
foot interval and composited as bulk samples for geotechnical analysis.



Green Ridge Recycling and Disposal, LLC December 9, 2019
Part A Permit Application Final Part A Submission - August 3, 2023
Attachment XI — Hydrogeologic and Geotechnical Report Page 6

Split Spoons:

Continuous split spoon samples (per ASTM D1586-99 Standard Method for Penetration Test and
Split-Barrel Sampling of Soils) were collected and logged beginning at depths ranging from 2 feet
to 6 feet bgs in each of the borings. A depth of 6 feet bgs was used as a conservative estimate
for the proposed base grade of the disposal unit (proposed lowest elevation of solid waste
disposal). Continuous split spoon samples were collected until:

e blow counts exceeded 50+/6 inches, at which time the boring was advanced at 5-foot
intervals between split spoon samples until auger refusal; or
e auger refusal

Shelby Tubes:

Shelby tube samples were also collected in accordance with ASTM D1587 Standard Practice for
Thin-Walled Tube Sampling of Soils for Geotechnical Purposes. Shelby tube samples collected from
several of the borings advanced within the WMB targeted depths ranging from 5 to 25 feet bgs.
These target depths were selected to evaluate engineering properties such as strength and
compressibility for the eventual submittal of the Part B permit application. The depths of the
Shelby tube samples are shown on the boring logs.

Rock Coring:

Rock cores were collected from eleven borings. Upon auger refusal, Wireline NQ2" (NQTK) rock
coring equipment with a diamond tooth bit was used to core:

e ten (10) feet into bedrock at B-2, B-3, B-6, B-18, B-20, DAA-1sb, DAA-15pz-d, DAA-19pz-
d, DAA-23pz-d, and DAA-25pz-d, and
o forty (40) feet into bedrock at DAA-101pz.

The rock core samples were logged in the field and assigned a rock quality designation (RQD)
value as shown on the boring logs.

All borings were logged from the surface to the termination depth as shown on the boring logs
in PTA Attachment XII. Field classifications of the subsurface soil and rock were determined by
a geologist at the time of drilling and confirmed by geotechnical laboratory testing. Results of
the geotechnical laboratory testing used to confirm the field classification of the soil and rock are
included in PTA Attachment XIII - Laboratory and Field Data.

2.5 Observation Wells

Forty-seven of the 74 borings were completed as 1-inch or 2-inch piezometers as shown on PTA
Attachment XlI-Figure BOR, and Table 1 (Appendix 1). This includes four paired piezometers,
which are designated as DAA-19pz-s, DAA-19pz-d, DAA-23pz-s, DAA-23pz-d, DAA-25pz-s, DAA-
25pz-d, DAA-15pz-s, and DAA-15pz-d.

Potentiometric and slug test data collected from several piezometers were used to determine the
rate and direction of groundwater flow across the Facility.
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2.6  In-Situ Hydraulic Conductivity

In-situ single-well aquifer tests (slug tests) were performed at seven of the 2-inch piezometers.
These piezometers include DAA-22pz, DAA-25pz-s, DAA-25pz-d, DAA-5pz, DAA-8pz, DAA-26pz,
and DAA-29pz. DAA-25pz-d is screened in bedrock and the remaining piezometers that were
slug tested are screened in overlying unconsolidated materials. Both slug-in and slug-out tests
were performed on all seven piezometers. Slug test data was analyzed to determine hydraulic
conductivity (K) using the Bouwer and Rice (1976) or Bouwer (1989) methods of analysis. Agtesolv
computer software was used to facilitate the calculations. Test results from the piezometers
screened in unconsolidated material indicated hydraulic conductivity values ranging from 1.20 x
10" feet per day (ft/day) to 3.82 x 10" ft/day, with an average value of 2.45 x 107" ft/day. Based on
the test results performed on DAA-25pz-d (screened in bedrock), the hydraulic conductivity value
was 1.36 x 10" ft/day. Test data and calculations are included in PTA Attachment XIII.

2.7  Sealing of Borings/Well Abandonment

Boreholes that were not converted to piezometers were abandoned upon completion of drilling
using hydrated bentonite pellets. Piezometers located within the proposed WMB that will not be
converted to a permanent monitoring well will be abandoned prior to construction of the Facility.
The abandonment procedures will follow then-current written DEQ guidance. Currently
acceptable monitoring well abandonment procedures include:

1. DEQ will be notified of any monitoring well, observation well or piezometer abandonment
activities.

2. The ground surface completion will be removed.

3. The entire well bore will be over drilled to remove all casing, sand filter pack material and
grout. Additionally, the resulting open borehole will be backfilled using a tremie pipe with
a type | Portland cement and bentonite grout containing 5% by volume bentonite.

4. The monitoring well will be filled with a type 1 Portland cement grout and bentonite
containing 5% by volume bentonite from the bottom of the well using a tremie pipe. The
bentonite prevents the grout mixture from shrinking while curing, thus providing a good
seal in the abandoned borehole to minimize formation of preferential flow paths.
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3.0 GEOTECHNICAL REPORT
3.1 Description of Soil Units

PTA Attachment XlI (and KBJW report in Appendix 2) contain the boring logs that represent the
subsurface conditions encountered during the subsurface investigation conducted at the Facility.
Soil strata inferences, discussed below and indicated on the boring logs, represent an estimate of
the subsurface conditions based on visual classifications of soils and laboratory classification test
results. Note that the transitions between soil strata are generally less distinct than shown on the
boring logs and are interpolated between the boring locations. For specific subsurface soil
information refer to the boring logs.

The following overall soil strata were observed during the DAA subsurface drilling investigation:

Stratum ST: Stratum S1 material consisted of fine-to coarse-grained Clayey SAND (SC), fine-
grained Elastic SILT (MH), and Clayey fine SAND (ML). The Stratum S1 material extended to depths
ranging from 2 to 63.5-feet below existing grade, was observed to be light brown to reddish-
brown in color, damp to wet, and exhibited N-values ranging from 4 to 25 blows per foot (bpf).

Stratum S2: Stratum S2 material consisted of fine- to coarse-grained Silty SAND (SM) with varying
degrees of plasticity. The material extended to a depth ranging from 2 to 48 feet below existing
grade, was observed to be light brown and reddish-brown to brownish-gray in color, damp to
moist, and exhibiting N-values ranging from 2 to 66 bpf.

Stratum S3: Stratum S3 material consisted of saprolite (partially weathered rock). Saprolite is a
transitional material between soil and rock, with hard to very dense relative densities. The material
extended to boring termination at depths ranging from 2 to 55 feet below grade, was observed
to be light brown to gray in color, damp to wet, and exhibiting N-values ranging from 48 to greater
than 100 bpf.

3.2 Laboratory Results

The soil samples obtained during the field investigation were placed in labeled sample containers
that were sealed to reduce moisture loss. The rock core samples were stored in core boxes. Field
samples were transported to DAA’s U.S. Army Corps of Engineers Qualified Materials Testing
Laboratory for further testing. The testing items and related ASTM standards are listed below:

Test Item Standard Name
Soil Natural Moisture Contents ASTM D2216
Atterberg Limits ASTM D4318
Soil Classification ASTM D2487
Standard Proctor Test ASTM D698
Hydraulic Conductivity ASTM D5084
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A table summarizing the testing results listed above and detailed laboratory reports are presented
in PTA Attachment XIII.

3.2 Remolded Hydraulic Conductivity

Although it is not intended to use the onsite soil material for a drainage layer, impermeable cap
or an impermeable liner, remolded hydraulic conductivity testing was performed on composite
bulk samples collected from the upper 0 to 5 feet at various locations across the Facility. The test
samples were prepared according to ASTM D698, Standard Proctor, and ASTM D5084. The results
of the remolded hydraulic conductivity tests ranged from 1.0 X 107 to 7.6 X 10® cm/sec.

3.3 Volume of Materials

As required by 8§89 VAC 20-81-460.E.2.b.(3), calculations supporting the estimate of soil materials
required for development and operation of the landfill are provided in PTA Attachment XIV -
Material Volume Calculations (TR 2). On-site soil materials will be used for structural fill,
bedding layers, upper layers of closure cap, intermediate cover and limited operations. On-site
soils will not be used for liner or the infiltration layer component of the cap. A geosynthetic clay
liner will be used in lieu of clay soil materials. Green Ridge will use alternate daily covers in lieu
of the 6" soil for daily cover where appropriate.

Based on preliminary calculations as provided in the referenced attachment, approximately 9.2M
cubic yards (cy) will be needed for construction and operations. Significant soil material will be
generated from excavation during landfill development. (estimated to be 4.8M cy) In addition, it
is estimated that significant soils can be borrowed from on-site borrow areas primarily in the
eastern side of the property (estimated to be 4.4M cy)

Note that the calculations indicate a slight deficit of 84,000 cubic yards. This would be equivalent
to approximately 10 additional acres of borrow at an average depth of 5’ of excavation. Given the
additional acreage on site and the adjacent properties owned by Green Ridge this deficit should
be readily addressed within the Facility Boundary or from other properties under control of the
applicant.
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4.0 HYDROGEOLOGIC REPORT
4.1 Water Table Information

Forty-seven (47) of the seventy-four (74) borings were completed as piezometers. The top of
casing elevation for each piezometer (both DAA and KBJW piezometers) was surveyed to within
0.10 feet by a licensed surveyor. Construction details for the piezometers are shown on the boring
logs in PTA Attachment XII, in the KBJW Report (Appendix 2), and in Table 1 (Appendix 1).

4.2 Groundwater Level Measurements

DAA collected groundwater level measurements from the piezometers in April 2019, May 2019,
October 2019, January 2020, March 2020, June 2020, July 2020, August 2020, October 2020,
January 2021, March 2021, December 2021, March 2022, and June 2022. No purging or sampling
activities were conducted within the 24 hours preceding the measuring activities, so that
measured water levels would be representative of actual field conditions. Static water levels were
measured with an electronic water level indicator, accurate to 0.01 feet. These measurements
were obtained from a surveyed mark on top of each casing to ensure consistency. The results of
these measurements are shown on Table 1A (Appendix 1). Based on the numerous events, the
May 2019 event is most representative of the site and groundwater level measurements.

Potentiometric maps for the May 2019 and October 2019 are included in PTA Attachment XV.
4.3 Vertical Flow Components

May 31, 2019 - As discussed in Section 2.5 of this report, four pairs of piezometers were installed
during the hydrogeologic study. As shown in Table 1 (Appendix 1), groundwater elevations
measured in feet above mean seal level, observed on May 31, 2019 in the four pairs of piezometers
were:

= 308.26 DAA-19pz-s = 294.27 DAA-23pz-s » 304.90 DAA-25pz-s =307.07 DAA-15pz-s
= 308.29 DAA-19pz-d = 292.41 DAA-23pz-d = 305.75 DAA-25pz-d = 307.09 DAA-15pz-d

Vertical gradient was calculated for each pair by dividing the difference in groundwater elevation
between the shallow piezometer and the deep piezometer by the vertical difference between the
midpoint of the relative screens, or:

(Groundwater Elevation Shallow Piezometer) — (Groundwater Elevation Deep Piezometer)
Difference of mid-screen depths between Shallow and Deep Piezometers

Results showed an overall upward gradient in all the piezometer pairs except the DAA-23pz
location. The DAA-23pz pair showed a minimal downward hydraulic gradient.

October 29, 2019 - As shown on Table 1, groundwater elevations observed on October 29, 2019,
in the four pairs of piezometers were:
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= 305.54 DAA-19pz-s = 291.41 DAA-23pz-s = 302.45 DAA-25pz-s =305.95 DAA-15pz-s
= 304.89 DAA-19pz-d = 294.85 DAA-23pz-d = 302.65 DAA-25pz-d = 306.04 DAA-15pz-d

Vertical gradient was calculated for each pair by dividing the difference in groundwater elevation
between the shallow piezometer and the deep piezometer by the vertical difference between the
midpoint of the relative screens, or:

(Groundwater Elevation Shallow Piezometer) — (Groundwater Elevation Deep Piezometer)
Difference of mid-screen depths between Shallow and Deep Piezometers

Results showed an overall upward gradient in the piezometer pairs of DAA-23pz and DAA-25pz.
The DAA-15pz and DAA-19pz pairs showed a downward hydraulic gradient.

4.4  Seasonal and Temporal Factors

Infiltration from precipitation as a factor of seasonal fluctuations in total rainfall and rainfall
intensity, likely affect the static groundwater elevations in the uppermost aquifer at the site.
Monthly precipitation data from July 2018 through June 2019 is presented on Table 2 (Appendix
1). Limited data exists at this time regarding the response of groundwater elevations at the Facility
to precipitation. Additional data may be collected during future monitoring events until such time
that a correlation may be established.

It should be noted that base grades as shown in the cross sections contained in PTA Attachment
XV, are shown as set off of the highest groundwater elevations beneath the proposed disposal
area as observed during the May 2019 gauging event. As shown on Table 1, seasonal water table
fluctuations beneath the disposal area range from approximately 3 to 6 feet.

Currently, no apparent temporal or anthropogenic factors that could affect groundwater levels at
the Facility are occurring. Such factors might include on-site pumping of wells or pumping of
high-yielding offsite wells.

4.5 Field Procedures and Results

As stated in the previous section describing hydraulic conductivity testing, in-situ single-well
aquifer tests (slug tests) were performed at seven of the 2-inch piezometers. These piezometers
include DAA-22pz, DAA-25pz-s and DAA-25pz-d, DAA-5pz, DAA-8pz, DAA-26pz and DAA-29pz.
DAA-25pz-d is screened in bedrock and the remaining piezometers that were slug tested are
screened in overlying unconsolidated materials. Both slug-in and slug-out tests were performed
on all seven piezometers. Slug test data was analyzed to determine hydraulic conductivity (K)
using the Bouwer and Rice (1976) or Bouwer (1989) methods of analysis. Aqtesolv computer
software was used to facilitate the calculations. Test results from the piezometers screened in
unconsolidated material indicated hydraulic conductivity values ranging from 1.20 x 107" feet per
day (ft/day) to 3.82 x 10" ft/day, with an average value of 2.45 x 107 ft/day. Based on the test



Green Ridge Recycling and Disposal, LLC December 9, 2019
Part A Permit Application Final Part A Submission - August 3, 2023
Attachment XI — Hydrogeologic and Geotechnical Report Page 12

results performed on DAA-25pz-d (screened in bedrock), the hydraulic conductivity value was 1.36
x 107" ft/day. Test data and calculations are presented in PTA Attachment XIII.

4.6 Description of Site Geology

The Facility is located within the Piedmont province, which is the largest physiographic province
in Virginia. Virginia's Piedmont province is characterized by gently rolling topography and
extends from the Blue Ridge Mountains on the west to the Coastal Plain Province on the east.
Bedrock within the Piedmont province generally consists of hard, resistant igneous rock and
metamorphosed igneous and sedimentary rock, although minor sedimentary basin deposit
formations are also present. Bedrock within the Piedmont province is typically overlain by
unconsolidated regolith. A significant portion of the regolith is typically comprised of saprolite,
which is a soft, decomposed rock created by chemical weathering of the uppermost bedrock
surface. Saprolite within the Piedmont province is variably thick and can exceed 60 feet in
thickness. Outcrops are commonly restricted to stream valleys where saprolite has been removed
by erosion.

Based on a review of the Geologic Map of Virginia prepared by the United States Geologic Survey
(USGS, 1993), the Facility is underlain by Proterozoic light gray segregation-layered gneiss
containing prominent potassium feldspar porphyroblasts (see PTA Attachment XV-Geologic
Map). Typical mineralogy is quartzite, biotite, plagioclase, potassium feldspar, muscovite and
hornblende. Bedrock outcrops are visible in stream beds at various locations across the Facility
and observations of these outcrops confirm the site is in fact underlain by fractured gneiss.

During drilling activities at the Facility, bedrock was encountered at depths ranging from 8 feet
bgs in DAA-45pz to depths of greater than 60 feet bgs in DAA-4sb and DAA-7b. A bedrock
surface contour map is included in PTA Attachment XV as Figure BED (TR 1 Supplement). As
shown on Table 1 (TR 1 Supplement) and the boring logs in Attachment XIlI, eleven rock core
samples were collected. Ten (10) feet of cored rock (two 5-foot runs) were collected from each of
the following boring locations: B-2, B-3, B-6, B-18, B-20, DAA-1sb, DAA-15pz-d, DAA-19pz-d,
DAA-23pz-d and DAA-25pz-d. The Rock Quality Designation (RQD) results ranged from 13%
(highly weathered) in the upper 5-foot run in B-18 to 98% (competent) in the lower 5-foot run in
B-2.

Forty (40) feet of cored rock (eight 5-foot runs) were collected from DAA-101pz installed in
response to TR 1 comments. RQD results ranged from 27% (highly weathered) in the upper 10
feet of rock core in DAA-101pz, to 92% (competent) in the lower 10 feet of rock core in DAA-
101pz.

Consistent with the regional geology literature for the Piedmont province in this area of Virginia,
the core samples indicate the Facility is predominantly underlain by a biotite rich gneiss with
intermittent quartz seams/intrusions. This type of rock is typically not conducive to solution
activity, although it is likely to contain fractures and fracture zones, which have contributed to the
formation of existing depressions and stream channels across the site.
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The Part A subsurface investigation indicated geology beneath the Facility is generally consistent
with characteristics typical of the Piedmont province (rolling topography, weathered bedrock
underlying a blanket of unconsolidated and saprolitic materials, and shallower depths to bedrock
in stream valleys where overlying material has been removed by erosion). Site soils are
predominantly composed of unconsolidated sands and silts, with lesser deposits of silty clays.
Saprolites and remnant rock fabric were typically observed in unconsolidated soils throughout the
site. Soils are typically thicker on the topographically elevated areas, and thinner in the stream
valleys. Observed thickness ranged from greater than 60 feet thick in DAA-7sb, which is located
at the southern (upgradient) portion of the Facility, to 8 feet thick in DAA-45pz, which is located
at the northern (downgradient) portion of the Facility near Muddy Creek. Cross-sections are
presented in PTA Attachment XV.

The uppermost aquifer zone is predominantly located in the materials overlying the bedrock.
However, as discussed in more detail in the following section, the water table extends to below
the bedrock surface at the downgradient portion of the Facility where unconsolidated soils thin
toward Muddy Creek. Flow of groundwater in bedrock primarily occurs in the upper weathered
portions, and not the underlying, less weathered, and more competent portions. No structural
discontinuities that would affect groundwater flow were noted during the subsurface
investigation.

4.7  Description of Aquifer

The findings of the Part A subsurface investigation have characterized the directions of
groundwater flow within the uppermost aquifer. As stated above, and as presented in PTA
Attachment XV, the uppermost aquifer is predominantly located in the pore space available in
the soils and saprolite materials overlying the bedrock. These materials are predominantly
granular permeable materials including fine to medium sands and silts, with lesser amounts of
silty clays.

Recharge areas on the Facility coincide with most topographically elevated areas where permeable
granular materials are exposed at the surface. In these areas, infiltrated precipitation is the primary
source of recharge.

Potentiometric surface maps prepared from groundwater elevation data collected in May and
October 2019 are shown in PTA Attachment XV-Figures GW-1 and GW-2. Groundwater flow
direction is presumed to be perpendicular to the interpolated groundwater elevation contours.
As shown on the potentiometric surface maps, groundwater flow across the Facility is generally
north-northwest toward Muddy Creek. This flow pattern is likely caused by the effect of the
topography, the geometry of the underlying bedrock, and localized stream beds that dissect the
Facility. The majority of groundwater flow occurs in the unconsolidated materials overlying the
bedrock. Comparison of potentiometric elevations to bedrock elevations indicate that the water
table appears to extend below the bedrock surface at the north-northwest portion of the Facility
closer to Muddy Creek.
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Potentiometric gradients (i) range from approximately 7.94 x 10 in the southern most upgradient
section of the Facility to 2.92 x 107 in the central downgradient portion of the Facility. As
previously discussed, in-situ single-well aquifer tests (slug tests) were performed on selected
piezometers. Based on the slug tests, the average hydraulic conductivity (K) of the unconsolidated
materials was 0.245 ft/day. Assuming an effective porosity (n) of 0.30, (McWorter and Sunada,
1977) the average seepage velocity for the upgradient portion of the Facility, where the shallower
gradient was estimated, is calculated is follows:

V = Ki/n
V = (0.245 ft/day) (7.94 x 10 / 030
V = 6.48 x 107 ft/day

The average linear velocity for the downgradient portion of the Facility, where the steepest
gradient was estimated, is calculated as follows:

V = Ki/n
V = (0.245 ft/day) (2.92 x 10%) / 0.30
V = 2.38 x 107 ft/day

As previously discussed, paired piezometers were installed in the overburden and bedrock
material. Comparison of these observed elevations indicates that the uppermost aquifer
comprises both the shallow unconsolidated materials and the deeper, weathered upper portions
of bedrock.

Summary of Findings: To summarize the site geology and hydrogeology at the proposed Facility
as it pertains to groundwater monitoring and conduciveness to corrective actions, if warranted,
the findings of the Part A subsurface investigation indicated the following:

=  Most of the uppermost aquifer occupies the pore space within the saprolite material
overlying bedrock at the Facility. These materials are predominantly fine to medium sands
and silts, with lesser amounts of silty clays.

=  Some portions of the uppermost aquifer are located at or below the bedrock surface at
topographically elevated areas immediately upgradient of Muddy Creek.

=  Flow of groundwater in bedrock primarily occurs in the upper weathered rock, however
deeper groundwater flow in bedrock is likely occurring as well (below the elevation of the
investigation) with this deeper flow controlled by fracture zones in the bedrock. These
fracture zones often correlate with stream valleys. Permanent monitoring wells will be
installed to monitor this deeper flow system as well as the shallower bedrock (saprolite)
and overburden flow systems.
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* No faults or other structural discontinuities that would complicate groundwater flow or
monitoring were noted during the investigation.

» The soil and rock types, as well as groundwater flow patterns observed during the
investigation indicate the site geology and hydrogeology are conducive for the uppermost
aquifer to be characterized and effectively monitored.

=  Site conditions indicate that a monitoring well network can be designed and installed to
monitor the landfill.
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5.0 TR 1 SUPPLEMENT - ADDITIONAL ACTIVITIES AND SCHNABEL REPORT
5.1 Background

The Part A Application was originally submitted to DEQ on January 22, 2020. It was reviewed by
DEQ and Technical Review No. 1 (TR 1) issued by DEQ on April 8, 2021. TR 1 had 22 comments.

One comment (Comment 11) required additional response on bedrock. Comment as follows:

11.)The proposed base grades depicted in Attachment XV of the Part A Permit Application show the
base grades constructed 10 to 25 feet into the bedrock in some areas (e.g., South of B-5, and near
DAA-27sb). However, it appears that none of the borings performed for the Part A Permit
Application were installed more than 10 feet into bedrock at the site. In accordance with 9 VAC 20-
81-460.E.1.e., at least one deep boring should be installed into bedrock where the deepest base
grades are proposed. The bedrock should be cored continuously for the first 20 feet below the
proposed base grade. This will provide necessary information in accordance with 9 VAC 20-81-
120.D.1 regarding the rate and direction of groundwater flow in the bedrock, ability to monitor
groundwater in bedrock, the need for blasting or adjustment of base grades, potential hydraulic
inter-connection with other regional groundwater wells, etc.

Three of the comments (Comments 14, 15 and 16) specifically related to seismic zones and design
(i.e., Ground Shaking Hazard Levels and Landfill Containment Structure Design Considerations).
Comments as follows:

14.)The proposed landfill is located within the Central Virginia Seismic Zone. 9 VAC 20-81-
120.C.3.b.(1) restricts siting of a landfill within a seismic impact zone unless the owner or
operator demonstrates that all containment structures are designed to resist the maximum
horizontal acceleration in lithified earth material for the site. Attachment XXIII indicates that
the peak ground acceleration may be as much as 20% gravity for the landfill site. However,
according to the USGS Unified Hazard Tool, the peak ground acceleration to be used for design
purposes at this site location is 22.5% gravity, or 0.225g. Please note that the USGS updated the
U.S. Seismic Hazard Long-Term Model in 2018. The applicant should use the updated data as
appropriate in the Part A Permit Application.

15.)The proposed base grades depicted in Attachment XV of the Part A Permit Application are shown
constructed into the bedrock in some areas, and atop as much as 35 feet of silts and sands in
other areas of the site. Attachment XXIIl indicates that the proposed landfill will incorporate a
design seismic coefficient of 0.10g, or one-half the peak ground acceleration. However, it is not
appropriate to set the seismic coefficient as one-half the peak bedrock acceleration at this stage,
since the seismic coefficient is related to the peak acceleration at the ground surface, which may
be amplified by the overlying soils and be different than the peak acceleration in bedrock.
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16.) An assessment of the Liquefaction Potential should be performed based upon the geotechnical
and hydrogeological data gathered from the site investigations (in particular in those areas
with more extensive silts and sands, e.g., DAA-4sb and DAA-36pz). In addition, a preliminary
seismic stability analysis should be performed for both conditions that may be present (i.e.,
landfill constructed into bedrock, and landfill constructed atop 35 feet or more of silts and
sands), in order to demonstrate that the landfill can be designed to resist the maximum
horizontal acceleration in bedrock, as required by 9 VAC 20-81-120.C.3.b.(2). Guidance for
performing these assessments can be found in document EPA/600/R-95/051, RCRA Subtitle D
(258) Seismic Design Guidance for Municipal Solid Waste Landfill Facilities.

Green Ridge’s responses to the TR 1 comments were addressed in two phases:

e Phase 1 was a response to all comments although the responses to Comment 11 (deep
boring into bedrock), and Comments 14, 15, and 16 indicated that additional field work
with technical evaluation was necessary to provide the requested information. In support
of this effort, the response indicated that Schnabel Engineering had been retained by
Green Ridge to address Comments 14 through 16. The Phase 1 response was submitted
to DEQ on October 1, 2021 and included Letter Attachment 12 which contained a
preliminary memorandum from Schnabel Engineering dated August 26, 2021

e Phase 2 was submitted on April 13, 2022 as a supplement to the October 1, 2021 submittal
and provided the results of the required additional field investigations and technical
evaluation. This submittal is termed TR 1 Supplement response. Key to this submittal was
a final report by Schnabel Engineering dated April 8, 2022 which fully addressed responses
to Comments 14 through 16.

5.2 Overview of Activities

A brief description of the activities under Phase 2 follows. Detailed information can be found in
PTA Attachment XXIII.

Relative to bedrock: On November 30, 2021, DAA supervised the drilling and installation of a
deep boring/piezometer DAA-101pz. DAA-101pz was installed at the northern section of the
disposal cell, adjacent to existing soil boring B-9. The north section of the disposal cell is where
the deepest conceptual base grades were proposed. DAA-101pz was advanced by Blue Ridge
Drilling using hollow stem augers. Upon auger refusal at approximately 15 feet below ground
surface (bgs), Wireline NQ2 rock coring equipment was used to core bedrock continuously from
15 feet to 55 feet bgs. Rock core samples were logged in the field and assigned a rock quality
designation (RQD) value. Upon completion of rock coring activities, DAA-101pz was completed
as a 2-inch diameter piezometer.

Groundwater gauging data was collected from the piezometers at the facility in December 2021
and March 2022. As shown in Table 1, the groundwater elevation in DAA-101pz is 291 feet msl,
which is just below the overburden/bedrock interface in this area of the disposal cell.
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Based on the additional field work and analysis, the DEQ TR 1 Comment Number 11 was
adequately addressed as there were no further comments relative to these comments included in
TR 2.

Relative to seismicity and liquefaction: Cone penetration testing including seismic CPTs were
needed to verify underlying conditions. The cone penetration test (CPT) is a method used to
determine the geotechnical engineering properties of soils and delineating soil stratigraphy. In
this test a cone penetrometer is pushed into the ground at a standard rate and data are recorded
at regular intervals during penetration. A cone penetration test rig pushes the steel cone vertically
into the ground. The cone penetrometer is instrumented to measure penetration resistance at the
tip and friction in the shaft (friction sleeve) during penetration. It is standardized under ASTM
standard D 3441 (2004). ConeTec completed this work during November 2021 and 11 CPT
soundings were completed. DAA-112pz was also constructed in support of this activity. The
information from this testing can be found in PTA Attachment XXIII.

Boring logs for DAA 101pz and DAA 112pz can be found in PTA Attachment XII.

Based on the additional field work and analysis, the DEQ TR 1 Comments 14 — 16 were adequately
addressed as there were no further comments relative to these comments included in TR 2 or the
June 29, 2023 DEQ comments.


https://en.wikipedia.org/wiki/Geotechnical_engineering
https://en.wikipedia.org/wiki/Soil_mechanics
https://en.wikipedia.org/wiki/Stratigraphy
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TABLE 1 (Revised April 12, 2022 - light green cells)

Boring Log Completion Details
Groundwater and Bedrock Elevation Data

Green Ridge Recycling and Disposal Facility

Cumberland, Virginia

| AugerRefusat | Rock core Depth to Groundwater Well/Boring Elevations Groundwater Elevations | Proposed Base
Boring ID Completion Depth Depth Current Status (feet above mean se level) T Grade Bedrock
Date op of Top of Bottom of Ground Elevation
(ft bgs) (ftbgs) 04/11/19| 05/31/19 | 10/29/19] Casing Screen Screen Surface | 04/11/19 | 05/31/19 | 10729719 | Elevation
B-1 11/30/17 51 - 1" Piezometer 37.06 36.14 36.65 375.59 339.63 323.63 374.63 338.53 339.45 338.94 343.88 323.63
B-2 11/30/17 32 32to 42 Sealed Boring |- - - - - - 358.28 - - - 336.72 326.28
B-3 12/01/17 25.5 25.5to0 35.5 1" Piezometer 19.90 19.40 20.06 348.89 312.33 322.33 347.83 328.99 329.49 328.83 330.84 322.33
B-4 12/01/17 25.5 - Sealed Boring |- - - - - - 329.63 - - - 304.13
B-5 12/04/17 10 - Sealed Boring |- - - - - - 315.00 - - - 305.00
B-6 12/12/17 40 40 to 50 Sealed Boring |- - - - - - 355.46 - - - 315.46
B-7 12/05/17 55 - 1" Piezometer 31.78 30.53 31.84 353.71 312.33 297.33 352.33 321.93 323.18 321.87 297.33
B-8 12/04/17 36 - 1" Piezometer 36.15 35.15 35.20 331.21 304.26 294.26 330.26 295.06 296.06 296.01 294.26
B-9 12/01/17 21 - Sealed Boring |- - - - - - 310.55 - - - 296.59 289.55
B-10 12/05/17 47 - 1" Piezometer 29.72 29.19 30.10 342.16 309.19 294.19 341.19 312.44 312.97 312.06 294.19
B-11 12/05/17 40 - Sealed Boring |- - - - - - 320.32 - - - 280.32
B-12 12/06/17 40 - 1" Piezometer 10.82 13.08 19.55 337.01 315.89 295.89 335.89 326.19 323.93 317.46 295.89
B-13 12/07/17 25 - Sealed Boring |- - - - - - 332.58 - - - 307.58
B-14 12/07/17 42.5 - 1" Piezometer 30.34 31.16 33.87 291.89 258.00 248.00 290.50 261.55 260.73 258.02 248.00
B-15 12/08/17 11 - Sealed Boring |- - - - - - 265.88 - - - 254.88
B-16 12/08/17 30 - Sealed Boring |- - - - - - 320.00 - - - 290.00
B-17 11/12/17 47 - 1" Piezometer 31.38 30.15 30.99 383.46 354.37 334.37 381.37 352.08 353.31 352.47 334.37
B-18 12/14/17 30 30 to 40 1" Piezometer 13.81 13.94 16.60 366.17 350.42 325.42 365.42 352.36 352.23 349.57 350.80 335.42
B-19 12/13/17 46.5 - Sealed Boring |- - - - - - 363.66 - - - 317.16
B-20 12/15/17 38 38 to 48 1" Piezometer 34.65 34.05 34.90 349.61 316.15 301.15 349.15 314.96 315.56 314.71 311.15
DAA-1sb 02/21/19 21.5 21.5to 31.5 Sealed Boring |- - - - - - 348.25 - - - 333.52 326.75
DAA-2sb 02/25/19 51.5 - Sealed Boring |- - - - — — 355.61 - - - 324.80 304.11
DAA-3sb 02/25/19 > 62 - Sealed Boring |- - - - - - 348.39 - - - 336.21 < 286.39
DAA-4sb 02/26/19 39 - Sealed Boring |- - - - — - 347.44 - - - 344.21 308.44
DAA-5pz 02/26/19 35.5 - 2" Piezometer 20.32 19.56 21.25 356.50 325.99 320.99 356.49 336.18 336.94 335.25 339.97 320.99
DAA-6pz 02/26/19 23.5 - 2" Piezometer 18.25 18.13 21.20 335.19 314.42 309.42 332.92 316.94 317.06 313.99 327.60 309.42
DAA-7sb 02/27/19 63.5 - Sealed Boring |- - - - - - 352.90 - - - 289.40
DAA-8pz 02/27/19 36 - 2" Piezometer 8.47 9.59 13.55 365.46 338.19 328.19 364.19 356.99 355.87 351.91 328.19
DAA-9pz 02/28/19 25 - 2" Piezometer 19.89 19.71 21.70 365.68 350.25 340.25 365.25 345.79 345.97 343.98 351.02 340.25
DAA-10pz 02/28/19 31 - 2" Piezometer 22.95 22.66 24.60 341.55 313.45 308.45 339.45 318.60 318.89 316.95 323.74 308.45
DAA-11pz 02/28/19 23 - 2" Piezometer |dry 23.75|dry 336.30 317.07 312.07 335.07 Dry 312.55 Dry 312.07
DAA-12pz 03/04/19 25.5 - 2" Piezometer 22.34 22.35 26.00 331.20 309.57 304.57 330.07 308.86 308.85 305.20 313.28 304.57
DAA-13pz 03/04/19 34 - 2" Piezometer 24.82 24.66 27.05 359.36 328.96 323.96 357.96 334.54 334.70 332.31 337.19 323.96
DAA-14pz 03/05/19 42 - 2" Piezometer 36.79 35.75 35.30 381.44 343.13 338.13 380.13 344.65 345.69 346.14 350.44 338.13
DAA-15pz-s 03/05/19 34 - 2" Piezometer 24.53 24.08 25.20 331.15 300.98 295.98 329.98 306.62 307.07 305.95 311.69 295.98
DAA-15pz-d 03/05/19 29 29 to 39 2" Piezometer 24.72 24.25 25.30 331.34 300.71 290.71 329.71 306.62 307.09 306.04 300.71
DAA-16pz 03/06/19 26 - 2" Piezometer 21.68 27.57|dry 324.60 302.02 297.02 323.02 302.92 297.03 Dry 297.02
DAA-17sb 03/06/19 22.5 - Sealed Boring |- - - - - - 332.69 - - - 310.19
DAA-18pz 03/07/19 27 - 2" Piezometer 17.68 18.26 21.83 343.46 320.12 315.12 342.12 325.78 325.20 321.63 315.12
DAA-19pz-s 03/07/19 21.5 - 2" Piezometer 17.00 17.68 20.40 325.94 308.84 303.84 325.34 308.94 308.26 305.54 303.84
DAA-19pz-d 03/11/19 23 23to 33 2" Piezometer 18.17 18.80 22.20 327.09 306.18 296.18 325.18 308.92 308.29 304.89 302.18
DAA-20pz 03/11/19 34 - 2" Piezometer [dry dry dry 313.62 283.39 278.39 312.39 Dry Dry Dry 278.39
DAA-21sb 03/12/19 47 - Sealed Boring |- - - - - - 315.47 - - - 268.47
LV
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TABLE 1 (Revised April 12, 2022 - light green cells)
Boring Log Completion Details

Groundwater and Bedrock Elevation Data

Green Ridge Recycling and Disposal Facility
Cumberland, Virginia

| AugerRefusat | Rock core Depth to Groundwater Well/Boring Elevations Groundwater Elevations | Proposed Base
Boring ID Completion Depth Depth Current Status (feet above mean se level) T Grade Bedrock
Date op of Top of Bottom of Ground Elevation
(ft bgs) (ftbgs) 04/11/19| 05/31/19 | 10/29/19] Casing Screen Screen Surface | 04/11/19 | 05/31/19 | 10729719 | Elevation
DAA-22pz 03/12/19 >55 - 2" Piezometer 37.55 35.86 35.48 324.70 278.33 268.33 323.33 287.15 288.84 289.22 <268.33
DAA-23pz-s 03/13/19 33 - 2" Piezometer 28.59 26.34 29.20 320.61 290.63 285.63 318.63 292.02 294.27 291.41 285.63
DAA-23pz-d 03/13/19 37 37 to 47 2" Piezometer 27.98 26.26 23.82 318.67 280.94 270.94 317.94 290.69 292.41 294.85 280.94
DAA-24pz 03/13/19 23 - 2" Piezometer 22.33 20.27 20.40 291.19 271.87 266.87 289.87 268.86 270.92 270.79 266.87
DAA-25pz-s 03/14/19 37 - 2" Piezometer 23.55 23.55 26.00 328.45 294.38 289.38 326.38 304.90 304.90 302.45 289.38
DAA-25pz-d 03/14/19 37 37 to 47 2" Piezometer 21.88 21.95 25.05 327.70 289.58 279.58 326.58 305.82 305.75 302.65 289.58
DAA-26pz 03/27/19 48 - 2" Piezometer 28.76 28.07 28.86 305.08 261.20 256.20 304.20 276.32 277.01 276.22 256.20
DAA-27sb 03/27/19 21.5 - Sealed Boring - - - - - 331.70 - - - 305.90 310.20
DAA-28sb 03/28/19 44 - Sealed Boring - - - - - 320.28 - - - 307.20 276.28
DAA-29pz 03/28/19 34.5 - 2" Piezometer 20.91 20.63 25.60 349.41 318.34 313.34 347.84 328.50 328.78 323.81 326.39 313.34
DAA-30sb 03/28/19 31 - Sealed Boring - - - - - 339.93 - - - 319.28 308.93
DAA-31pz 03/29/19 33.5 - 2" Piezometer 31.64 31.04 32.20 349.92 320.07 315.07 348.57 318.28 318.88 317.72 321.24 315.07
DAA-32sb 03/29/19 31 - Sealed Boring - - - - - 349.82 - - - 321.78 318.82
DAA-33sb 04/02/19 17 - Sealed Boring - - - - - 348.20 - - - 338.98 331.20
DAA-34pz 04/02/19 39.5 - 2" Piezometer 27.65 25.91 26.75 355.38 320.20 315.20 354.70 327.73 329.47 328.63 338.48 315.20
DAA-35pz 04/03/19 38 - 2" Piezometer 31.58 30.95 32.00 367.36 332.58 327.58 365.58 335.78 336.41 335.36 340.89 327.58
DAA-36pz 04/03/19 45 - 2" Piezometer 10.25 10.64 14.04 340.83 300.15 295.15 340.15 330.58 330.19 326.79 295.15
DAA-37sb 04/04/19 47.5 - Sealed Boring - - - - - 357.48 - - - 309.98
DAA-38sb 04/04/19 19.5 - Sealed Boring - - - - - 307.43 - - - 287.93
DAA-39sb 04/04/19 25.5 - Sealed Boring - - - - - 315.21 - - - 289.71
DAA-40pz 04/05/19 29 - 2" Piezometer 25.94 26.83|dry 327.50 301.93 296.93 325.93 301.56 300.67 Dry 296.93
DAA-41pz 04/08/19 22.5 - 2" Piezometer 22.45 22.83 23.60 307.99 289.02 284.02 306.52 285.54 285.16 284.39 284.02
DAA-42pz 05/20/19 48 - 1" Piezometer 27.70 30.25 366.57 320.99 315.99 363.99 338.87 336.32 315.99
DAA-43pz 05/20/19 15 - 1" Piezometer dry dry 309.32 299.00 294.00 309.00 dry dry 294.00
DAA-44pz 05/20/19 45 - 1" Piezometer 36.90 38.70 382.98 339.96 334.96 379.96 346.08 344.28 334.96
DAA-45pz 05/20/19 8 - 1" Piezometer dry dry 271.24 266.06 261.06 269.06 Dry Dry 261.06
DAA-46pz 05/20/19 35 - 1" Piezometer 26.78 28.80 364.16 330.77 325.77 360.77 337.38 335.36 325.77
DAA-47pz 05/21/19 54 - 1" Piezometer 29.27 31.52 360.91 310.19 305.19 359.19 331.64 329.39 305.19
DAA-48pz 05/21/19 18 - 1" Piezometer dry dry 317.84 302.50 297.50 315.50 Dry Dry 297.50
DAA-101pz 12/01/21 15 15 to 55 2" Piezometer 313.00 265.55 255.55 310.55 296.59 295.55
DAA-112pz 11/29/21 18 2" Piezometer 353.49 343.20 333.20 351.20 347.75 333.20
Not Applicable: Boring/Piezometer outside of the Limits of Disposal Area
* Data provided by Koontz Bryant
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TABLE 1A

Groundwater Elevation Data (April 2019 through June 2022)

Green Ridge Recycling and Disposal Facility
Cumberland, Virginia

B-1 B-3 B-7 B-8 B-10 B-12 B-14 B-17 B-18 B-20
Elev-Ground 374.63 347.83 352.33 330.26 341.19 335.89 290.50 381.37 365.42 349.15
Elev-TOC 375.59 348.89 353.71 331.21 342.16 337.01 291.89 383.46 366.17 349.61
Apr-19 338.53 328.99 321.93 295.06 312.44 326.19 261.55 352.08 352.36 314.96
May-19 339.45 329.49 323.18 296.06 312.97 323.93 260.73 353.31 352.23 315.56
Oct-19 338.94 328.83 321.87 296.01 312.06 317.46 258.02 352.47 349.57 314.71
Jan-20 338.08 328.06 321.09 295.36 311.57 317.31 259.43 351.66 349.02 314.76
Mar-20 337.84 327.52 320.83 295.06 311.8 319.16 259.94 351.29 349.72 314.17
Jun-20 337.61 327.04 320.56 295.12 311.78 320.16 259.79 351.01 349.32 313.87
Jul-20 337.41 326.90 320.22 Dry 311.42 318.3 258.68 350.68 348.62 313.52
Aug-20 337.14 326.72 319.97 Dry 311.27 317.52 259.19 350.43 348.27 313.43
Oct-20 336.85 326.48 319.63 Dry 311.1 317.3 259.68 350.18 348.19 313.32
Jan-21 338.40 327.84 321.42 Dry 312.2 325.06 261.05 351.26 351.87 314.10
Mar-21 340.21 329.51 324.18 297.32 313.58 325.06 261.68 353.40 353.70 314.94
Dec-21 339.59 328.40 32251 296.63 312.25 317.73 258.86 352.66 349.89 314.29
Mar-22 338.89 327.59 321.49 295.76 311.60 318.39 259.52 351.86 349.75 313.81
Jun-22 338.74 326.89 Not Measured Not Measured Not Measured Not Measured Not Measured 351.46 349.65 313.43
MIN 336.85 326.48 319.63 295.06 311.10 317.30 258.02 350.18 348.19 313.32
MAX 340.21 329.51 324.18 297.32 313.58 326.19 261.68 353.40 353.70 315.56
MEAN 338.41 327.88 321.45 295.82 312.00 320.27 259.86 351.70 350.15 314.21
MEDIAN 338 328 321 296 312 318 260 352 350 314
RANGE 3.36 3.03 4.55 2.26 2.48 8.89 3.66 3.22 5.51 2.24
STD 0.94 0.99 1.25 0.73 0.67 3.31 1.07 0.96 1.64 0.67
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TABLE 1A

Groundwater Elevation Data (April 2019 through June 2022)

Green Ridge Recycling and Disposal Facility
Cumberland, Virginia

DAA-5pz DAA-6pz DAA-8pz DAA-9pz DAA-10pz | DAA-11pz | DAA-12pz | DAA-13pz | DAA-14pz | DAA-15pz-s

Elev-Ground 356.49 332.92 364.19 365.25 339.45 335.07 330.07 357.96 380.13 329.98
Elev-TOC 356.50 335.19 365.46 365.68 341.55 336.30 331.20 359.36 381.44 331.15
Apr-19 336.18 316.94 356.99 345.79 318.60 Dry 308.86 334.54 344.65 306.62
May-19 336.94 317.06 355.87 345.97 318.89 312.55 308.85 334.70 345.69 307.07
Oct-19 335.25 313.99 351.91 343.98 316.95 Dry 305.20 332.31 346.14 305.95
Jan-20 334.28 313.24 352.25 343.17 317.20 Dry Dry 331.43 345.48 305.20
Mar-20 333.90 313.44 353.51 343.56 317.64 Dry Dry 331.42 345.27 305.50
Jun-20 333.53 313.10 353.31 343.32 317.34 Dry Dry 331.38 345.06 305.52
Jul-20 333.16 312.41 351.43 342.90 316.65 Dry Dry 331.01 344.89 305.47
Aug-20 332.92 312.09 351.15 342.58 316.56 Dry Dry 330.67 344.66 305.30
Oct-20 332.66 311.79 351.33 342.40 316.74 Dry Dry 330.51 344.39 305.09
Jan-21 334.02 315.34 356.01 345.42 317.94 Dry Dry 332.99 345.47 307.67
Mar-21 336.71 316.90 355.89 347.13 318.98 312.00 309.13 334.94 347.19 308.82
Dec-21 334.95 313.19 352.60 344.11 317.22 Dry Dry 331.72 347.46 306.00
Mar-22 334.06 312.53 353.19 343.68 317.30 312.82 305.40 331.16 346.77 305.15
Jun-22 333.49 Not Measured 353.45 343.70 317.22 Not Measured Not Measured 331.31 346.43 305.81
MIN 332.66 311.79 351.15 342.40 316.56 312.00 305.20 330.51 344.39 305.09
MAX 336.94 317.06 356.99 347.13 318.98 312.82 309.13 334.94 347.46 308.82
MEAN 334.43 314.00 353.49 344.12 317.52 312.46 307.49 332.15 345.68 306.08
MEDIAN 334 313 353 344 317 313 309 331 345 306

RANGE 4.28 5.27 5.84 4.73 2.42 0.82 3.93 4.43 3.07 3.73

STD 1.33 1.84 1.88 1.36 0.77 0.34 1.79 1.47 0.94 1.06
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TABLE 1A

Groundwater Elevation Data (April 2019 through June 2022)

Green Ridge Recycling and Disposal Facility
Cumberland, Virginia

DAA-15pz-d | DAA-16pz | DAA-18pz | DAA-19pz-s | DAA-19pz-d| DAA-20pz | DAA-22pz | DAA-23pz-s | DAA-23pz-d | DAA-24pz

Elev-Ground 329.71 323.02 342.12 325.34 325.18 312.39 323.33 318.63 317.94 289.87
Elev-TOC 331.34 324.60 343.46 325.94 327.09 313.62 324.70 320.61 318.67 291.19
Apr-19 306.62 302.92 325.78 308.94 308.92 Dry 287.15 292.02 290.69 268.86
May-19 307.09 297.03 325.2 308.26 308.29 Dry 288.84 294.27 292.41 270.92
Oct-19 306.04 Dry 321.63 305.54 304.89 Dry 289.22 291.41 294.85 270.79
Jan-20 305.39 Dry 321.25 Dry 304.03 Dry 288.63 289.44 288.46 Dry
Mar-20 305.59 Dry 322.19 Dry 304.06 Dry 288.2 288.54 287.77 Dry
Jun-20 305.58 Dry 322.01 Dry 304.09 Dry 287.77 287.98 287.22 Dry
Jul-20 305.56 Dry 320.9 Dry 303.38 Dry 287.36 287.75 287.02 Dry
Aug-20 305.34 Dry 320.68 Dry 303.11 Dry 287.08 287.51 287.02 Dry
Oct-20 305.11 Dry 320.67 Dry 302.78 Dry 286.81 287.25 286.6 Dry
Jan-21 307.69 Dry 324.72 Dry 305.68 Dry 286.85 288.06 287.47 Dry
Mar-21 308.80 Dry 326.44 309.09 308.96 Dry 289.1 293.21 291.62 271.59
Dec-21 306.01 Dry 321.43 Dry 304.7 Dry 290.65 291.19 289.52 267.73
Mar-22 305.24 296.90 321.44 305.39 303.65 Dry 289.82 289.14 289.14 266.69
Jun-22 305.83 Not Measured Not Measured Not Measured Not Measured Not Measured Not Measured Not Measured Not Measured Not Measured
MIN 305.11 296.90 320.67 305.39 302.78 0.00 286.81 287.25 286.60 266.69
MAX 308.80 302.92 326.44 309.09 308.96 0.00 290.65 294.27 294.85 271.59
MEAN 306.14 298.95 322.64 307.44 305.12 #DIV/0! 288.27 289.83 289.21 269.43
MEDIAN 306 297 322 308 304 #NUM! 288 289 288 270
RANGE 3.69 6.02 5.77 3.70 6.18 0.00 3.84 7.02 8.25 4.90
STD 1.03 2.81 2.01 1.64 2.11 #DIV/0! 1.18 2.24 2.42 1.80
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TABLE 1A

Groundwater Elevation Data (April 2019 through June 2022)
Green Ridge Recycling and Disposal Facility
Cumberland, Virginia

DAA-25pz-s | DAA-25pz-d | DAA-26pz | DAA-29pz | DAA-31pz | DAA-34pz | DAA-35pz | DAA-36pz | DAA-40pz | DAA-41pz

Elev-Ground 326.38 326.58 304.20 347.84 348.57 354.70 365.58 340.15 325.93 306.52
Elev-TOC 328.45 327.70 305.08 349.41 349.92 355.38 367.36 340.83 327.50 307.99
Apr-19 304.9 305.82 276.32 328.50 318.28 327.73 335.78 330.58 301.56 285.54
May-19 304.9 305.75 277.01 328.78 318.88 329.47 336.41 330.19 300.67 285.16
Oct-19 302.45 302.65 276.22 323.81 317.72 328.63 335.36 326.79 Dry 284.39
Jan-20 301.23 301.74 276.86 324.75 317.61 327.88 334.65 326.51 Dry 284.84
Mar-20 301.51 302.05 277.43 324.41 317.45 327.55 334.44 327.29 Dry 285.17
Jun-20 301.22 301.75 277.41 324.33 316.88 327.25 334.15 327.09 Dry 284.91
Jul-20 300.7 301.1 276.83 324.06 316.42 327.11 333.91 326.9 Dry 284.48
Aug-20 300.35 300.7 276.93 323.81 316.23 326.88 333.60 325.68 Dry 284.7
Oct-20 300.17 300.45 277.27 323.36 316.04 326.59 333.30 325.62 Dry 285.06
Jan-21 305.13 305.18 278.74 325.87 316.75 327.06 335.33 329.88 Dry 285.99
Mar-21 306.5 307.44 279.79 328.76 318.72 329.53 337.49 331.83 302.33 285.75
Dec-21 302.41 302.77 277.97 325.01 317.79 329.16 336.15 326.91 Dry 284.59
Mar-22 328.45 301.37 278.22 324.01 317.44 328.52 335.46 326.81 297.38 284.93
Jun-22 Not Measured Not Measured 278.48 324.67 316.88 328.17 335.20 Not Measured Not Measured Not Measured
MIN 300.17 300.45 276.22 323.36 316.04 326.59 333.30 325.62 297.38 284.39
MAX 328.45 307.44 279.79 328.78 318.88 329.53 337.49 331.83 302.33 285.99
MEAN 304.61 302.98 277.53 325.30 317.36 327.97 335.09 327.85 300.49 285.04
MEDIAN 302 302 277 325 317 328 335 327 301 285
RANGE 28.28 6.99 3.57 5.42 2.84 2.94 4.19 6.21 4.95 1.60
STD 7.17 2.19 0.96 1.86 0.85 0.94 1.12 1.95 1.89 0.47
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Groundwater Elevation Data (April 2019 through June 2022)

TABLE 1A

Green Ridge Recycling and Disposal Facility
Cumberland, Virginia

DAA-42pz | DAA-43pz | DAA-44pz | DAA-45pz | DAA-46pz | DAA-47pz | DAA-48pz | DAA-101pz | DAA-112pz

Elev-Ground 363.99 309.00 379.96 269.06 360.77 359.19 315.50 310.55 351.20
Elev-TOC 366.57 309.32 382.98 271.24 364.16 360.91 317.84 313.00 353.49
Apr-19 Not Installed Not Installed Not Installed Not Installed Not Installed Not Installed Not Installed Not Installed Not Installed
May-19 338.87 dry 346.079 Dry 337.38 331.64 Dry Not Installed Not Installed
Oct-19 336.32 dry 344.279 Dry 335.36 329.39 Dry Not Installed Not Installed
Jan-20 335.32 294.472 343.169 Dry 334.51 328.41 Dry Not Installed Not Installed
Mar-20 335.32 294,172 342.579 Dry 333.93 328.97 297.67 Not Installed Not Installed
Jun-20 335.38 294.392 342.379 261.39 333.78 328.98 297.95 Not Installed Not Installed
Jul-20 334.90 294.372 341.989 261.32 333.46 328.36 Dry Not Installed Not Installed
Aug-20 334.39 Dry 341.629 Dry 333.13 328.04 297.99 Not Installed Not Installed
Oct-20 334.29 Dry 341.249 Dry 332.78 327.84 298.05 Not Installed Not Installed
Jan-21 336.48 Dry 342.029 Dry 335.32 330.04 297.95 Not Installed Not Installed
Mar-21 336.52 Dry 345.189 261.79 338.25 332.43 297.97 Not Installed Not Installed
Dec-21 336.30 Dry 344.069 Dry 335.71 329.98 298.07 291.32 344.90
Mar-22 335.55 Dry 343.33 Dry 334.74 329.57 298.42 291.67 346.59
Jun-22 335.60 Not Measured Not Measured Not Measured Not Measured 329.75 Not Measured 292.05 Not Measured
MIN 334.29 294.17 341.25 261.32 332.78 327.84 297.67 291.32 344.90
MAX 338.87 294.47 346.08 261.79 338.25 332.43 298.42 292.05 346.59
MEAN 335.79 294.35 343.16 261.50 334.86 329.49 298.00 291.68 345.75
MEDIAN 336 294 343 261 335 329 298 292 346
RANGE 4.58 0.30 4.83 0.47 5.47 4.59 0.76 0.73 1.69
STD 1.13 0.11 1.42 0.21 1.59 1.29 0.19 0.30 0.84
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Precipitation Data
Green Ridge Recycling and Disposal Facility
Cumberland, VA

Month Monthl){ Precipitation Average. Precipitation
(inches) (inches)

January / 2018 2.67 0.09
February / 2018 2.83 0.10
March / 2018 0.76 0.02
April / 2018 4.94 0.16
May / 2018 6.53 0.21
June / 2018 4.2 0.14
July / 2018 3.03 0.10
August / 2018 4.17 0.13
September / 2018 10.05 0.34
October / 2018 8.01 0.26
November / 2018 6.53 0.22
December / 2018 10 0.32
January / 2019 3.1 0.10
February / 2019 4.09 0.15
March / 2019 3.22 0.10
April / 2019 3.55 0.12
May / 2019 0.00
June / 2019 0.00
July / 2019 0.00

Data obtained from: NOAA Farmville 2 N, VA US USC00442941

Table 2 - Precipitation Data GREFN RI ?E Pagelof1l
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KOONTZ BRYANT
JOHNSON WILLIAMS

March 12, 2018

CWV LLC
¢/o Mr. James H. Martin
Via Email: jameshmartinjr49@gmail.com

RE:  Project Completion Report
Cumberland County, Virginia
Project #2017890

Dear Mr. Martin,

Koontz Bryant Johnson Williams PC (KBJW) is pleased to submit this project
completion report detailing subsurface exploration of soil and groundwater at the
site in Cumberland County. The subject project consists of approximately 8-10
parcels of land totaling 1,100 +/- acres in the eastern portion of the county. A site
location map is included as Figure 1.

Field Investigation

Prior to initiation of subsurface exploration, KBJW selected proposed drilling
locations based on review of topographic maps for the area. Locations were selected
to maximize the area for the proposed land use while minimizing the potential
impact from on-site drainages. KBJW personnel then met on-site with a
representative from the drilling company to refine the locations based on
accessibility.

A total of twenty soil borings were advanced via 3% ID hollow stem augers in
November and and December 2017. Soil samples were collected via Standard
Penetration (continuous sampling in the first 10 feet, every 5 feet thereafter) with
the exception of boring B-1 which was sampled continuously to establish overall
subsurface soil lithology.

11901 0ld Stage Road, Chester, VA 23836 m (0) 804-541-1436 m (F) 804-541-1437 m kbjwgroup.com
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Of the twenty borings, ten (B-1, B-2, B-7, B-8, B-10, B-12, B-14, B-17, B-18, B-20)
were converted to piezometers to measure static groundwater elevations. Six
locations were cored using a wireline core. Of the six locations, five (B-2, B-3, B-6,
B-18, B-20) were cored to a total depth of 10 feet below auger refusal. A sixth
location (B-13) was attempted however, the core barrel locked up in the rock after
one foot of coring. The core barrel was retrieved after an extended recovery period
and no further coring was attempted at the location.

Soil and rock core samples were logged during drilling activities. Boring/piezometer
logs are attached as Appendix A.

Piezometers were completed using % inch ID PVC piping with bell couplings (no
glues were used). The piezometers were hand slotted to extend a minimum of 5 feet
above where saturated conditions were first encountered. Piezometers were placed
through the augers into the natural formation. No sand packs were utilized. End
caps were secured on both the bottom and top of the piezometers. Details pertaining
to installation of the piezometers is summarized in Table 1 and shown in the attached
boring/piezometer logs (Appendix A).

Following completion of the above described field services, KBJW personnel
mobilized back to the site to confirm drilling locations and measure the depth to
groundwater in readily accessible piezometers.

Laboratory Testing

KBJW performed soils testing on representative samples from multiple locations to
confirm lithologies and address soil properties. The results of laboratory testing are
shown in Appendix B.

Findings

Based on a review of site topographic conditions, soil boring/piezometer logs,

geologic cross-sectional views of the soil/rock condtions, measured groundwater
levels, and laboratory testing, the following site conditions were noted.

11901 0ld Stage Road, Chester, VA 23836 m (0) 804-541-1436 m (F) 804-541-1437 m kbjwgroup.com
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e Surface topography is rolling with ridges and incised drainages (Figures 1 &
2))

e Surface water flows north towards Muddy Creek (Figures 1 & 2)

e Groundwater mimics surface topography and also flows north towards Muddy
Creek (Figure 3)

e Depth to groundwater measured on January 30, 2018 ranged from 19.5 to 39
feet below ground surface (bgs) (Table 1 & Appendix A).

e Overburden soils are generally classified as micaceous fine Sand, SILTY SAND
and SILT and range in thickness from 10 feet (B-5) to 55 feet (B-7) (Appendix
A).

e Auger refusal was encountered at depths ranging from 10 feet bgs to 55 feet
bgs (Table 1 & Appendix A).

e Bedrock generally consisted of biotite rich gneiss (Appendix A).

e Bedrock encountered within ten feet of auger refusal underlying the portion
of the site east of Pinegrove Road appeared to be more massive (B-2, B-3, B-
6) than that encountered west of Pinegrove Road (B-18 & B-20) (Appendix A).

e Overburden soils generally consist of fine to medium grained Silts (ML) with
%passing the #200 sieve values in the average range of 60%. Plasticity Index
values typically range from 10-20 and exhbit low to moderate plasticities.

Detailed information regarding soil, bedrock, and groundwater conditions can be
found on the boring logs and the attached site maps and profiles.

Sincerely,

Brent E. Johnson P.E., P.G.
Vice President

11901 0ld Stage Road, Chester, VA 23836 m (0) 804-541-1436 m (F) 804-541-1437 m kbjwgroup.com
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Figures

Site Location Map

Site Base Map

Potentiometric Surface Elevation Map
Cross-Section A-A’

Cross-Section B-B’

Cross-Section C-C

Cross-Section D-D’

Cross-Section E-E’

© NV AWM

Tables
1. Key Elevations
Appendices

A. Boring/Piezometer Logs
B. Atterberg Limits
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1.

— — 360 o
MAPS, AND CUMBERLAND COUNTY ONLINE GIS TAX MAPS.

5. REFERENCE EXHIBIT:

"EXHIBIT — HAMILTON DISTRICT, CUMBERLAND COUNTY, VIRGINIA” BY HIGHMARK

ENGINEERING, DATED SEPTEMBER 26, 2017

4. REFERENCE USGS QUAD MAPS:

THIS EXHIBIT DOES NOT REPRESENT A CURRENT FIELD SURVEY
THIS EXHIBIT IS A COMPILED MAP FROM HME ENGINEERING EXHIBIT, USGS QUAD

— WHITEVILLE QUADRANGLE, VIRGINIA—CUMBERLAND CO., 7.5—MINUTE SERIES, 2016

— TRENHOLM QUADRANGLE, VIRGINIA, 7.5—MINUTE SERIES, 2016

5. REFERENCE CUMBERLAND GIS TAX MAPS:
— TAX MAP PARCEL ID 38—A-7
— TAX MAP PARCEL ID 44—A-21

SCALE: 1"=500 — TAX MAP PARCEL ID 44—A—36
— TAX MAP PARCEL ID 44—A—41 AND 41A
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1703 N. Parham Rd. Suite 202
Henrico, Va 23229
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TABLE 1

KEY ELEVATIONS
CWV LLC
CUMBERLAND COUNTY, VA
INITIAL || DEPTHTO ELEV. DEPTH TO REFUSAL/ TOP OF BOTTOM OF
LOCATION GRD. ELEV.|| STICKUP | TOC ELEV.| GW ELEV. GW. GW. REFUSAL/RX | TOP OF ROCK || SCREEN ELEV. | SCREEN ELEV. D COMMENTS
(ft. AMSL) ft. (ft. AMSL) | (ft. AMSL) ft. (ft. AMSL) ft. (ft. AMSL) (ft. AMSL) (ft. AMSL) (ft. AMSL)
B-1 372.0 1.2 373.2 331.0 39.0 334.2 51.0 321.0 337.0 321.0 - Stopped at auger refusal
B-2 359.0 1.0 360.0 327.0 23.0 337.0 32.0 327.0 332.0 317.0 317.0 Cored 10 ft. below auger refusal
B-3 353.0 --- --- - --- - 25.5 327.5 --- 317.5 Cored 10 ft. below auger refusal
B-4 335.0 - - - - - 25.5 309.5 - Stopped at auger refusal
B-5 320.0 --- --- - --- - 10.0 310.0 --- Stopped at auger refusal
B-6 353.0 - - - - - 40.0 313.0 - 303.0 Cored 10 ft. below auger refusal
B-7 352.0 1.3 3533 308.5 34.0 319.3 55.0 297.0 312.0 297.0 - Stopped at auger refusal
B-8 315.0 1.0 316.0 - 36.0 280.0 36.0 279.0 289.0 279.0 Stopped at auger refusal
B-9 310.0 --- --- -—- --- - 21.0 289.0 --- Stopped at auger refusal
B-10 325.0 1.0 326.0 291.0 Dry Dry 47.0 278.0 293.0 278.0 Stopped at auger refusal
B-11 310.0 --- --- -—- --- - 40.0 270.0 --- Stopped at auger refusal
B-12 330.0 1.2 331.2 303.0 NM NM 45.5 284.5 310.0 284.5 Stopped at auger refusal
B-13 305.0 --- --- -—- --- - 25.0 280.0 --- 279.0 Cored 1 ft. below auger refusal
B-14 320.0 1.5 321.5 281.0 32.5 289.0 42.5 277.5 287.5 277.5 Stopped at auger refusal
B-15 283.0 --- --- -—- --- - 11.0 272.0 --- Stopped at auger refusal
B-16 313.0 - - - - - 30.0 283.0 - Stopped at auger refusal
B-17 380.0 2.2 382.2 346.5 22.5 359.7 47.0 333.0 353.0 333.0 - Stopped at auger refusal
B-18 368.0 0.8 368.8 347.0 19.5 349.3 30.0 338.0 353.0 328.0 328.0 Cored 10 ft. below auger refusal
B-19 358.0 --- --- -—- --- -—- 46.5 311.5 --- --- --- Stopped at auger refusal
B-20 320.0 0.6 320.6 - NM NM 38.0 282.0 287.0 272.0 272.0 Cored 10 ft. below auger refusal
NOTES:  GRD. ELEV. Ground Elevation

TOC ELEV. - Top of Casing Elevation
INITIAL GW. ELEV. - Initial Groundwater Elevation; encountered during drilling of boring
DEPTH TO GW. - Depth to Groundwater; measured 1-30-18 from TOC
ELEV. GW. - Elevation Groundwater; measured 1-30-18 from TOC

DEPTH TO REFUSAL/RX - Depth to Auger Refusal/Rock
TOP OF SCREEN ELEV. - Top of Screen Elevation
BOTTOM OF SCREEN ELEV. - Bottom of Screen Elevation
TD - Total Depth

ft. AMSL - Feet Above Mean Sea Level

ft. - Feet

NM - Not measured; unable to remove caps
B-14; core barrel got stuck at 1 ft. below auger refusal; barrel was retrieved after several hours, no further rock coring performed at this location




Red brown sandy SILT, trace organic

2 matter, moist
10
4 12
5
8
9
6 10
5
Red brown SILT with sand, trace rock 6
fragments @10 ft., moist 7
8 7
3
5
6
10 5
4
3
4
12 5
6
4
3
14 3
4
2
White gray pink very fine SAND, dry 3
16 (saprolitic structure) 3
4
4
3
18 4
4
4
5
5

20

A

Push Cap

1.25 " ID Push Coupling PVC Pipe

Natural Formation




Light brown very fine SAND, dry

4
7
7
22 8
White black micaceous very fine SAND, 7
trace rock fragments, dry (increasing 8
structure with depth) 6
24 5
6
7
6
26 Light brown light gray micaceous SILTY 6
SAND (saprolitic structure at base) 3
4
4
28 5
5
Light brown brown SILTY SAND, moist 2
30 7
3
Light gray very fine SAND, dry i;
32 15
Light gray very fine SAND, trace rock 9
fragments @ 32.5 f1., dry 14
. . 13
3 Red pink black weathered granite, dry u
14
Gray dark gray, some white banding, very 17
fine SAND, dry 17
36 18
Dark gray black micaceous very fine SAND, 23
dry, biotite rich granodiorite residuum 28
(36.5-37 ft.) 50/6
38
Dark gray black micaceous very fine SAND, 50/3

dy |

40

337.0

[y

L

1.25" ID Push Coupling PVC Pipe

Natural Formation

Hand Slotted Screen
1.25" ID PVC Pipe




trace rock fragments, dry

Saturated @ 41 ft. 331.0
a2 < Natural Formation
Dark gray black micaceous very fine SAND, 50/3
trace rock fragments, dry
44
Dark gray black micaceous very fine SAND, 50/3
trace rock fragments, dry = Hand Slotted Screen
Tl 1.25" ID PVC Pipe
46
Dark gray black micaceous very fine SAND, 50/3
trace rock fragments, dry
48
Dark gray black micaceous very fine SAND, 50/3
trace rock fragments, dry:
50 Push Cap
Dark gray black micaceous very fine SAND, 50/3 /
51 trace rock fragments, dry 3210

Auger Refusal @ 51.0 ft.




3
Red brown SILT, trace clay, moist 3
4 8
Red brown SILT, trace clay, moist S
Red brown SILT, dry g
6 Light brown SILT, trace organic matter at 7
base, dry 4
Light brown SILT, trace structure at base, 4
dry 5
8 4
4
Yellow brown SILT, trace rock fragments, 3
dry 3 1.25 " ID Push Coupling PVC Pipe
10 2
12
14 Yellow brown SANDY SILT, some quartz 3
fragments, moist 4 <€ Natural Formation
6
16
18
Yellow brown SILT, some quartz fragments, 15
dry White light gray fine to medium 11
20 SAND with structure, dry 9




22

Black white felspathle granodiarite 23
24 Iduum, dry 32
Yallow brown light gray fine to coarse 50/5
SAND, some rock fragments, dry. 1.25 " 1D Push Coupling PVC Pipe
26
332.0
28
Dark gray gray white brown fine SAND, 50/3
trace rock fragments, dry
30 Natural Formation
32 Saturated at 32 ft. 3270
Auger Refusal @ 32 ft.
34
Run 1: 32-37 ft. — Rock
Recovery - 38/60 Inches = 63%
RQD = 22.75/38 Inches = 60%
36 Biotite rich gneiss with felspathic banding
Hand Slotted Screen
38 Run 2: 37-42 ft. 1.25" ID PVC Pipe

40

Recovery - 60/60 inches = 100%
RQD =59/60 inches = 98%




Run 2 - 37-42 ft.

- . A Recovery - 60/60 inches = 100% || < Rock
Blotite rich gneiss with felspathlc bandin,
g p nding RQD = 59/50 Inches = 98% fi — Push Cap
42 3170 e

Total Depth @ 42 ft.
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KOONTZ BERYANT
JOHNSOMN WILLIAMS

Project: OC—i_lnﬂ _ Drilli_r_ag Company: B_Iue Ridge Drilling, Inc. i
Client: JH Martin Driller: P. Smith g; i
Location: B3 _ — loSTedwmiden ____i.Patterson 5 2
Date: _ 11/3012/1/17 _ [Depth. 355 [Boring Method: 325" ID . S. Auger/Wireline Core | & t
Depth |  Soil/Rock Description | BlowCount| Sl
353.0
2
Light brown red brown CLAYEY SILT, 4
moist, organic matter at top, rock 6
fragments at 3 ft. 7
4 10
Light brown red brown CLAYEY SILT, 4
moist 7
6
6 Light brown red brown SILT, trace rock 10
fragments at 6 ft., dry 4
5
8 Dark brown biotite rich SILT, dry 3
6
Red brown SILT, structure at base, dry g
10 7
12
14 10
13
11
16
Biotite rich very fine SAND, trace
muscovite, with structure, dry
18
50/3
20




>

KOONTZ BRYANT
JOHMNSOM WILLIAMS

22
Biotite rich very fine SAND, trace
muscovite, with structure, dry
24 50/2
26 A Refusal @ 25.5 ft 327:5
25.5-26.7 ft. - Banded granodiorite gneiss uger Retusa R
26.7--27 ft. - Quartz rich granodiorite
27-27.9 ft.-Granodiorite, two parallel Run 1-25.5-30.5 ft.
28 vertical fractures Recovery - 60/60 inches = 100%
RQD =51.5/60 inches = 86%
27.9-30.5 ft. - Granodiorite gneiss Rock
30
32
Run 2 - 30.5-35.5 ft.
Biotite rich granodiorite gneiss, dry, Recovery - 60/60 inches = 100%
vertical fracture @ 32.5-32.7 ft. RQD = 47.5/60inches = 79%
34
Rock
317.5

Total Depth @ 35.5 ft.
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JOHMSON WILLIAMS
Project: __CC-1100 _ [Drilling Company: Blue Ridge Drilling, Inc. -
Clent. 1.1 Martin — [orller:__Pp.smith og
Location: B4 _____ |GSTechniclan: <<
[Date: 127172017 755 |Boring Method: gy
Depth | Soil/Ro '
335.0
2
Light brown very fine SAND, dry 14
35
White light brown very fine SAND, with structure, dry 43
4 36
White light brown very SILTY SAND with structure, dry ;:
C e . 28
6 Biotite rich weathered granodiorite, dry 47
Light brown dark brown very fine SAND, some 25
structure, dry 50/5
8
Light brown brown white very fine SAND, some 50/5
structure, dry
10
12
Ad Light brown very fine SAND with structure, dry ;z
Red brown dark gray very fine SAND, trace quartz 28
fragments, dry |
16
18
Light gray light brown fine to medium SAND with 50/3
horizontal structure, trace rock fragments, dry
20




22

24

Light gray light brown micaceous fine to medium

SAND, dry |

50/6

Auger Refusal @ 25.5 ft.

309.5




13
Light b light SILT, d
ght brown light gray ry 50/6
4
Light brown light gray very fine SANDY SILT, dry 17
biotite rich from 4-4.5 ft. 50/5
6
Gray brown very fine SILT, dry 33
Y : 50/3
8
No Return 50/0
10

Auger Refusal @ 10 ft.

310.0




o,

JOHNSON WILLIAMS

2
2
Red micaceous CLAYEY SILT, moist Z
4 5
3
Red micaceous SILT, trace quartz fragments at top 3
of sample, moist to dry 3
6 4
3
Dark brown light brown micaceous SILT, dry 2
8 3
2
Light brown light gray micaceous SILT, trace quartz 3
fragments, dry 3
10 3
12
14 4
Light gray light brown micaceous SILT, dry 6
7
16
18
6
Light gray light brown micaceousSANDY SILT, dry 11
20 17
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KOONTZ BRYANT
JOHNSON WILLIAMS
CC-1100 Drilling Company: Blue Ridge Drilling, Inc. =
J. H. Martin ) Oriler: __ P.Smith | g2
B6 ok i |G s Technician: JPatterson | £ <
12/12/2017  [pepth:  50ft.  [Boring Method: 3.25” ID H. S. Auger/Wireline Core | ﬁr_:
_ soil/Rock Description |BlowCount| ~ Remarks 5

22
24 Light gray light brown SANDY SILT, weathered 29
granite at base, dry 50/5
26
28
Light gray light brown micaceous SANDY SILT with 50/2
quartz fragments, dry |
30
32
34 NR
36
38
NR

313.0

Auger Refusal @ 40 ft.

40




iotite ich banded GNEISS with quartz, dry

Run 1 - 40-45 ft.
Recovery - 52/60 inches = 87%
RQD = 44/60 inches = 73%

Rock

42 Massive quartz intrusion, dry

44 . N
Highly weathered biotite rich SCHIST, dry
Highly weathered SCHIST, dry

46 Weathered biotite rich GNEISS with quartz, dry

48 Biotite rich GNEISS with quartz banding, pyrite
noted throughout, dry

50

Run 2 - 45-50 ft.
Recovery - 52/60 inches = 87%
RQD = 35.5/60 inches = 59%

Rock

Total Depth @ 50 ft.

303.0



Push Cap

2
5
Red brown micaceous SILT, moist 2
4 8
5
Red brown SILT trace quartz fragments, dry 3
6 8
5
Light brown SILT, trace structure, dry 6
4
8 Light brown white very fine SANDY SILT, dry 3
Light brown light gray SANDY SILT, dry 2
7 1.25 " ID Push Coupling PVC Pipe
10 a
12
14 liight gray white very fine SANDY SILT, d 4
eht gray v Bkl 5 Natural Formation
Light gray light brown fine to medlum SAND, dry 5
16
18
7
Light gray white very fine SANDY SILT, dry 11
20 10




22

-

1.25 " 1D Push Coupling PVC Pipe

24 7
Light brown light gray micaceous very fine SANDY 12
SILT, trace rock f at top, dry 14
26
Natural Formation
28
Light brawn red black mic very fine SANDY 9
SILT, dry IWHHE light gray very fine SANDY 31
30 SILT with rock fr dry 25
32
34 20
White light brown micaceous SANDY SILT, dry 12
23
36
38
21
Light brown white light gray black micaceous very 36
40 fine SANDY SILT, dry 50/3




42

44 Light brown light gray very fine SANDY SILT with 50/5
rock fragments at the top, saturated

46

48
Light brown light gray biotite rich very fine SANDY 50/6
SILT, saturated

50

52

54 No Return, saturated spoon 50/0

55

Saturated @ 43.5 ft.

Auger Refusal @ 55 ft.

3085

297.0

Hand Slotted Screen

T T T T T T T

1.25" ID PVC Pipe

Natural Formation

Hand Slotted Screen

1T 1T T

1.25" ID PVC Pipe

Push Cap

_—




2
3
Brown light brown SILT, some CLAYEY 4
SILT from 2.3-2.7 ft., molst to dry 4
4 8
8
Red brown light brown SILT with biotite 9
banding, trace quartz rock fragments, dry 16
6 15
9
Light brown SILT, trace quartz fragments, 11
dry 10
8 13
19
Light brown SANDY SILT with micaceous 18
banding, dry 13
10 16
12
14 Light brown SILT with micaceous banding, 8
dry 12
Yellow brown white very fine SAND, dry 50/3
16
18
Light brown brown micaceous SILT, trace 13
quartz fragments, structure, dry 18
20 17

315.0

| stickup: 1.0 ft.
v

A —

Push Cap

1.25 " D Push Coupling PVC Pipe

Natural Formation




22

- 1.25" ID Push Coupling PVC Pipe
24 Light brown very fine SANDY SILT, dry 50/6
26 289.0 1
i #&+————————  Natural Formation
28 n
Light brown white fine to medium SAND, 50/5 ii
some quartz fragments, dry ip Hand Stotted Screen
30 o 1.25" ID PVC Pipe
32 B
34 No Return 50/1 A
i Push Cap
- /
0 -
36 279.0 ==

Auger Refusal @ 36 ft.
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KOONTZ BRYANT
JOHNSOMN WILLIAMS
CC1100 : e Drilling Comaanv Blue Ridge IJIrilhgg= =
J.‘H,Mar.!ln_ Snien i el e DﬂllBP L P&m&h E=- - i E %
)17 _|Depth: e e
T 310.0
2
3
Light brown dark brown micaceous SANDY SILT, 7
moist 7
a4 16
Brown dark brown SILT with horizontal structure, 27
moist 50/2
6
White light gray light brown black very fine SAND, 30
dry 50/5
8
Light gray light brown black fine SANDY SILT with 44
structure, dry 50/2
10
12
14 Light gray light brown black fine SANDY SILT with 14
structure, dry 9
20
16
18
Light brown light gray fine SANDY- SILT, dry 50/3
20




21

Auger Refusal @ 21 ft.



Push Cap

2
11

light brown light gray very fine SANDY 12
SILT, trace rock fragments & structure at 15

4 base, dry 14

20

Light brown light gray SILT with horizontal 26
structure, dry 15

6 14
Light gray light brown very fine SANDY 10
SILT, dry 1
Light gray light brown micaceous SILT with 12

8 and, some structure, dry 16
Light gray light brown very fine SANDY 28
SILT, dry 50/5

1.25 " ID Push Coupling PVC Pipe

10

12

14 Black white light brown weathered 13
granodiorite with gneissic banding, dry 17 Natural Formation
White light gray very fire SANDY SILT with 19
structure, di

16

18
'White light gray very fine SANDY SILT with 6
structure, dry 8

20 Light brown micaceous Silt, dry 11




22

24 13
Light brown white micaceous SILT, dry 16
28 €« Natural Formation
26
28
IJ|_;hl brown light gray white micaceous 30
SILT with plagioclase feldspar fram 28.6- 50/6 3 1.25 " ID Push Coupling PVC Pipe
30 28.7 f1., with structure dry
g2 293.0
34 Black white micaceous SILT, maoist ta 50/6 Saturated @ 34 ft. 291.0 " )
A3 Natural Formation
36
> Hand Slotted Screen
T 1.25" 1D PVC Pipe
38
Dark brown brown gray black micaceous 20
SILT with banding, saturated 48
40 50/4




42

46

47

Dark gray gray light green hlack micaceous
SILT, saturated

50/6

Natural Formation

Hand Slotted Screen

_______,_..----"" Push Cap

Auger Refusal @ 47 ft.

278.0



N

TOHNSON MWILLIAMS

2
3
5
5
4 Light brown micaceous SILT, moist 7
5
7
11
6 Yellow brown very fine SANDY SILT, dry 11
Light brown white SILT, dry 42
Light gray white fine SAND with quartz fragments, 46
dry 20
8 Brown light brown red brown black weathered 12
granodiorite, dry [ 13
14
Light brown red brown SILT, dry 14
10 14
12
14 Light gray light brown yellow brown micaceous 10
very fine SANDY SILT, structure increasing with 12
depth, dry 12
16
18
Light brown light gray black weathered granodiorite 25
with gneissic banding, dry 50/4

20




22

24 Light brown light gray black weathered granodiorite 8

with gneissic banding, dry 12
17

26

28
Light gray black very fine micaceous SANDY SILT, 50/4
with structure, dry |

30

32

34 Light gray black micaceous SILT (weathered gneiss), 50/3
dry

36

38
No Return 50/1

40

Auger Refusal @ 40 ft.

270.0




42

N

277.5

— 1.25"ID Hand Slotted PVC Screen

Push Cap

Auger Refusal @ 42.5 ft.




Push Cap

2
Red brown CLAYEY 5ILT, moist 8
7
Red brown micaceous SILT, moist 7
4 8
Red brown CLAYEY SILT, moist 4
Red brown yellow SILT with horizontal 6
structure, dry 8
[ White black micateous Slit with structure, B
d 4
Light brown micaceous SILT, dry 5
7
8 3
4
Light brown SILT, trace quartz fragments [3
at 8.5 ft., horizontal structure, dry 6 1.25 " ID Push Coupling PVC Pipe
10 5
12
14 Light brown light gray SILT with sand, biotite 4
rich at base with horizontal structure, dry i < Natural Formation
a
16
18
Light brown white micaceous SILT, dry 170
20 White pink light brown very fine SANDY 9

SILT with quartz fr dry




310.0

-
|
22 :
=
29 Light brown light gray SILT with pink 21 :
plagloclase banding at 24 ft., dry 13 ]
12 Natural Formation
26 :
Saturated @ 27 ft. 303.0 =
28 il
=
Light brown light gray white black SILT 12
with horizontal banding, trace quarts 18 1.25" ID PHand Slotted PVC Screen
30 fragments at base, saturated at 27 ft. (seen 23
of fod) | -
-
 f
32 -
34 Light brown light gray white black SILT 12 :
with horizontal banding, trace quartz 12 [ | <€ Natural Formation
fragments at base, saturated 25 a2
36 |
38 i
Light brown light gray white black SILT 50/5 :
with horizontal banding, trace quartz "
40 fragments at top, saturated




42 —— Natural Formation

—— 1.25" ID Hand Slotted PVC Screen

44 |Dark brown black micaceous SILT, 50/3
saturated |

| | e Push Cap
284.50 e

Auger Refusal @ 45.5 ft.




3
Light brown brown CLAYEY SILT, trace organic 5
matter at the top, wet 5
4 6
20
Light brown light gray micaceous SILT with rock 17
fragments at 4-5 ft., dry 16
6 21
7
. - 10
Light brown micaceous SILT, dry 17
8 19
13
. . 14
Light brown micaceous SILT, dry 14
10 16
12
14 Light brown SILT with quartz fragments, dry 50/4
Light brown white fine to medium SAND with silt,
dry |
16
18
Light brown light gray micaceous SILT with biotite 32
banding, dry 35
20 50/4




22

24

Light brown light gray SILT, trace biotite mica,

horizontal structure, dry [

50/3

Highly weathered micaceous SILT, dry

Run 1: 25-26 ft.
Recovery - 12/12" = 100%
RQD - 0/12" = 0%

Auger Refusal@ 25 ft.

Rock Core Lock Up @ 26 ft.

280.0

279.0




2
5
Light brown micaceous SILT, moist to dry 161
4 14
8
Light brown red brown micaceous SILT 20
structure at the base, dry 28
6 26
16
Red brown light gray SILT with structure, 18
trace biotite mica at base, dry 17
8 23
20
Light brown SILT, trace rock fragments, 24
horizontal structure, dry 29
10 50/4
12
14 Light brown light gray black SILT, trace 32
rock fragments at 14 ft., horizontal a3
structure, dry. 41
16
18
Light brown micaceous SILT, horizontal 35
|structure, dry. I 50/3

20

320.0

Push Cap

1.25 " ID Push Coupling PVC Pipe

Natural Formation




22

ight brown light gray micaceous SILT, dry 50/2
24
< Natural Formation
26
28
Light brown micaceous SILT. dry 27
Red brown SANDY SILT, trace quartz 50/5 - 1.25 " ID Push Coupling PVC Pipe
30 frag! dry
32
287.50 =
Brown dark brown micaceous SANDY 14 a
SILT, dry 25 i
34 28
< Natural Formation
36 |
38 |
Red brown black micaceous SILT, wet to 20 Saturated @ 39 ft. 281.0 r
saturated |Recl birown micaceous SANDY 50/6 ]
40 5ILT, saturated




Light brown micaceous SILT, dry 4
Dark gray dark brown biotite rich SILT with 8
structure, dry 20
4 45
30
Light brown light gray micaceous SILT, dry 39
50/6
6
. . 29
Gray brown white micaceous SILT, dry 40
Gray brown white micaceous SANDY SILT, trace 50/3
8 rock fragments, dry ]
Dark gray brown biotite rich micaceous SILT, trace 35
rock fragments, dry 50/4
10

Auger Refusal @ 11 ft.

272.0




5,

2
3
. 3
Red brown micaceous SILT, dry 3
4 5
4
. 6
Red brown micaceous SILT, dry 5
6 7
Light brown micaceous SILT, dry 6
8
White light brown micaceous SILT, dry 5
8 7
6
White light brown micaceous SILT, dry ;
10 7
12
14 6
Light brown light gray micaceous SILT, dry 7
8
16
18
6
Light brown light gray micaceous SILT, some white 9
20 plagioclase, dry 10




22

Light brown brown gray micaceous SILT, trace rock 39
fragments, dry 50/3
24
26
28
Light brown light gray micaceous SANDY SILT, dry 50/3
30

Auger Reusal @ 30 ft.

283.0




Push Cap

2
4
Red brown micaceous SILT, moist 171
4 14
5
Red brown micaceous SILT, trace quartz 8
fragments at top of sample, molst 11
6 13
4
Red brown micaceous SILT, dry j
8 4
3
Red brown light brown micaceous SILT with 4
sand, dry 5 1.25 " ID Push Coupling PVC Pipe
10 7
12
14 Red brown light brown micaceous SILT, 3
structure at base, dry 3 Natural Formation
4
16
18
Red brown micaceous SILT, dry z
20 Brown black micaceous SILT, dry 3




22

Red brown micaceous SILT, dry 2
24 Dark brown SANDY SILT, dry 6
26
28

12

Light gray gray micaceous SANDY SILT, dry 18
30 14
32

Light brown light gray gray black 10

micaceous SANDY SILT (weathered gneiss) 19
34 with quartz frag saturated @ 33.5 ft. 25
36
38

Light brown light gray gray black 40

micaceous SANDY SILT (weathered gneiss) 50/4
40 |with quartz fragments, saturated

Saturated @ 33.5 ft.

353.0

346.5

[

I T T T T T T T 1T 1T T T T T T T

£

Natural Formation

1.25" ID Hand Slotted PVC Screen

Natural Formation




42

44 Biotite rich SANDY SILT with quartz 27
fragments, saturated (minor anticlinal 50/3
with arch towards top of spoon)

46

333.0

1 T T

1.25" 1D Hand Slotted PVC Screen

Push Cap

Auger Refusal @ 47.0 ft.




Push Cap

2
3
Red brown SILT, moist ;
4 13
5
Red brown SILT, trace rock fragments, 12
moist 17
6 20
8
Red brown SILT, trace rock fragments, 13
moist 12
8 12
5
Red brown light gray SILT, dry 10
12 Ao 1.25 " ID Push Coupling PVC Pipe
10 14
12
14 Red brown dark brown micaceous SILT, 2
structure at base of sample, dry 2 + Natural Formation
2 353.0
16
18 < 1.25" ID Hand Slotted PVC Screen
fed brown dark brown micacspus SILT, 2
dry 4
20 Light gray SILT, wet 8




22

Light brown light gray micaceous

24

weathered GNEISS with quartz banding,
saturated [slight anticlinal folding at wp

a1
50/1

of sample

26

28

Red brown dark gray SANDY SKLT with

30

quariz frag|

50/2

Saturated @ 21 ft.

347.0

338.0

T 1T T T 1

Natural Formation

1.25" ID Hand Slotted PVC Screen

30-30.7 ft. - Fine grained banded GNEISS
with blotite & muscovite, minor fractures

32

at 45° & 90° (water staining of
fractures noted), saturated

30.7-31.6 ft. - Muscovite rich SCHIST,
trace quartz fragments at 31.2 ft. & 31.5 ft.

34

saturated
21.5-32.5 ft. - Biotite rich SCHIST with

quartz fragments, some muscovite,
saturated

Auger Refusal @ 30 ft.

Run 1: 30-35 ft.
Recovery - 30/60" = 50%
RQD - 8/60" = 13%

36

35-36.3 ft. - Weathered biotlte rich
GNEISS with water stained folding,

saturated
36.3-36.4 ft. - Weathered quartz, sat.

38

36.4-37.1 ft. - Biotite rich quartz banded
GNEISS with minor stained fractures, sat.

37.1-37.2 ft. - Highly weathered biotite
rich GNEISS, saturated

40

37.2-40 ft. - Biotite rich GNEISS with
some folding & quartz banding, sat.

Run 2: 35-40 ft.
Recovery - 61.5/60" = 103%
RQD - 41/60" = 68%

Rock

1.25" ID Hand Slotted PVC Screen

Push Cap

Total Depth @ 40 ft.

328.0




>

KOONTZ BRYANT
JOHNSON WILLIAMS

2
5
. . 8
Light gray light brown SILT, dry 13
4 15
10
. . . 22
Light gray light brown SILT with sand, dry a3
6 50/3
Light gray light brown SILT, dry 50/2
8
25
Light gray light brown micaceous SILT, trace 29
structure at base, dry 50/5
10
12
14 Light gray light brown micaceous SILT, trace 28
structure at base, dry 50/2
16
18
Light brown light gray micaceous SILT, dry 50/6
20




>,

KOONTZ BRYANT

JOHNSON ILLIAMS

22
24 Dark brown biotite rich SANDY SILT, horizontal 50/5
structure, dry [
26
28
Dark brown biotite rich SANDY SILT, horizontal 33
structure, dry | 50/3
30 Light brown SANDY SILT, dry
32
34 Light brown brown SANDY SILT, dry 50/3
36
38
Light brown brown SANDY SILT, dry 50/1
40




42

a4

Light brown brown SANDY SILT, dry

50/1

46

Auger Refusal @ 46.5 ft.

3115




Stickup: 0.6 ft.
v

Push Cap
2
14

Gray micaceous SILT with quartz 30

fragments at base, dry 50/4
4

Light brown SILT, some quartz fragments, 15

dry 50/5
6

Red brown SANDY SILT, trace quartz 13

fragments, dry 25

Black brown white micaceous SANDY SILT 26
8 with quartz fragments, dry 37

Light gray SANDY SILT, trace quartz 15

fragments at top of sample, dry 35

50/4 |\ — 1.25 " ID Push Coupling PVC Pipe

10
12
14 Light gray gray micaceous SANDY SILT 33

with quartz fragments, dry 50/5 < Natural Formation
16
18

Brown gray black micaceous SILT, trace 40

quartz fragments, dry 43
20 50/4




Light brown SANDY SILT with quartz 19

fragments at the top of the sample, with 50/3
24 structure, dry

Natural Formatlon

26
28

Light brown gray black micaceous SILT, dry 50/6

1.25 " ID Push Coupling PVC Pipe
30
32
. . . 12

Light brown light gray micaceous SILT, dry s0/5 287.0
34
36

1.25" 1D Hand Slotted PVC Screen

38 282.0

Quartz rich GNEISS with pink plaginclase Auger refusal @ 38 ft. :

feldspar Run 1: 38-43 ft. Rock

Biotite rich GNEISS, rock weathering Recovery - 22/60" =37%
40 |increasing with depth RQD - 0/60" = 0%




1.25" ID Hand Slotted PVC Screen

42
Run2: 43-48 ft.
44 Recovery - 36/60" = 60% | Rock
RQD - 14/60" = 23%
Biotite rich GNEISS with quartz banding,
weathered to highly weathered, dry
46
___,_...---""-—. Push Cap
48 272.0

Total Depth @ 48 ft.




LIQUID AND PLASTIC LIMITS TEST REPORT

60 % 4
Dashed line indicates the approximate v
upper limit boundary for natural soils —
/
50—
p ol
A 8
/// O\e\
10 L / /
< /]
wl
[a)] /
Z /
> S
5 80— — v
fumy s
(%] L,/
< y
a s
/// O\/
20{—— e 4
y O\/ /
/ v
10 /' —~
S50 M or oL MH or OH
0 i
0 10 20 30 40 50 60 70 80 90 100 110
LIQUID LIMIT
MATERIAL DESCRIPTION LL PL Pl %<#40 %<#200 USCS
[ ] red brown, moist, Silt with sand (ML) 41 29 12 729 ML
L light brown, moist, friable, Silty Sand (SM) 27 23 4 39.1 SM
A yellow brown, moist, sandy Silt with trace rock fragments 36 30 6 58.3 ML
& light brown and white, dry, Silty Sand (SM) 18 NP NP 316 SM
v light gray and light brown, mica, sandy Silt (ML) 41 29 12 62.2 ML
Project No. 2017890 Client: CWV LLC Remarks:
Project: Cumberland Property
®| ocation: B-1 Depth: 8-10' Sample Number: 1
ML ocation: B-1 Depth: 28-30' Sample Number: 2
A ocation: B-2 Depth: 14-15 Sample Number: 3
@[ ocation: B-4 Depth: 4-5' Sample Number: 4
VYLocation: B-6 Depth: 18-20' Sample Number: 5
Geo-Solutions
Hopewell, Virginia Figure
Tested By: CCL Checked By: BEJ




60 % 4
Dashed line indicates the approximate
upper limit boundary for natural soils —
/
50—
p ol
A 8
/// O\e\
10 L / /
< /]
wl ya
[a)] /
z s
> S
5 80— — v
fumy s
(%] L,/
< y
a /
/// O\/
20— e o A/
y O\/ /
// ‘
/v ’
10 /’ —-
,,,,,,, ; 4 .
[/ 50T ML or oL MH or OH
0 i
0 10 20 30 40 50 60 70 80 90 100 110
LIQUID LIMIT
MATERIAL DESCRIPTION LL PL Pl %<#40 %<#200 USCS
® light brown and gray, dry, friable, sandy Silt (ML) 43 30 13 58.4 ML
L light brown and white, mica, dry, sandy Silt (ML) 34 27 7 55.1 ML
A light brown, dry, mica, sandy Silt (ML) 48 29 19 64.9 ML
& light gray and light brown, mica, Silt with sand (ML) 45 29 16 70.2 ML
v light brown and light gray, dry, Silt with sand (ML) 41 27 14 62.2 ML
Project No. 2017890 Client: CWV LLC Remarks:
Project: Cumberland Property
®| ocation: B-7 Depth: 8-9' Sample Number: 6
M ocation: B-7 Depth: 34'-36' Sample Number: 7
A ocation: B-8 Depth: 8-10' Sample Number: 8
@[ ocation: B-10 Depth: 6-8' Sample Number: 9
V¥Location: B-12 Depth: 14-16' Sample Number: 10
Geo-Solutions
Hopewell, Virginia Figure
Tested By: CCL Checked By: BEJ




LIQUID AND PLASTIC LIMITS TEST REPORT

60 % 4
Dashed line indicates the approximate v
upper limit boundary for natural soils —
/
50—
p ol
A 8
/// O\e\
10 L / /
< /]
wl e
[a)] /
z s
> S
5 80— — v
fumy s
(%] L,/
< y
a /
/// O\/
20— - 0\
i O\/
/// .
/ v
10 /’ —- A
S50 M or oL MH or OH
0 i
0 10 20 30 40 50 60 70 80 90 100 110
LIQUID LIMIT
MATERIAL DESCRIPTION LL PL Pl %<#40 %<#200 USCS
® light brown, dry, Silt (ML) 45 29 16 74.9 ML
|| red brown, mica, Silt (ML) 48 28 20 77.3 ML
A red brown and light brown, mica, Silt with sand (ML) 41 30 11 64.1 ML
& light gray and gray, mica, dry, sandy Silt (ML) 36 30 6 54.7 ML
v light gray and light brown, dry, Silt with sand (ML) 43 29 14 62.3 ML
Project No. 2017890 Client: CWV LLC Remarks:
Project: Cumberland Property
®| ocation: B-13 Depth: 6-8' Sample Number: 11
ML ocation: B-16 Depth: 4-6' Sample Number: 12
A ocation: B-17 Depth: 8-10' Sample Number: 13
@[ ocation: B-17 Depth: 28-30 Sample Number: 14
VL ocation: B-19 Depth: 4-6' Sample Number: 15
Geo-Solutions
Hopewell, Virginia Figure
Tested By: CCL Checked By: BEJ




LIQUID AND PLASTIC LIMITS TEST REPORT

60 ~ 4
Dashed line indicates the approximate v
upper limit boundary for natural soils —
/
50—
ol
A 8
/// O\e\
20 / . //
< /]
wl ya
[a)] /
z s
z
G 3o — v
'_ 7/
(%)) L,/
< Y
a /
// \/
0"
D] — e o)
y O\/ /
10 /’ °
[/ 50T ML or oL MH or OH
|
0 1
0 10 20 30 40 50 60 70 80 90 100 110
LIQUID LIMIT
MATERIAL DESCRIPTION LL PL Pl %<#40 %<#200 USCS
®| red brown and brown, sandy Silt (ML) w/ rock fragments 41 32 9 58.4 ML
Project No. 2017890 Client: CWV LLC Remarks:
Project: Cumberland Property
®| ocation: B-20 Depth: 6-8' Sample Number: 16
Geo-Solutions
Hopewell, Virginia Figure

Tested By: CCL

Checked By: BEJ




Green Ridge Recycling and Disposal Facility Attachment PTA-XII
Part A Permit Application Location of Borings and Boring Logs
Final Part A Submission
August 2023
Page 1

ATTACHMENT PTA-XII - LOCATION OF BORINGS AND BORING LOGS

In accordance with §9 VAC 20-81-460.E.2.a, a map showing boring locations, along with the
corresponding DAA boring logs is presented herein. KBJW boring logs are contained in Appendix 2
of the Hydrogeologic Report.

Table 1 presented in this attachment provides completion details, groundwater and bedrock
elevation data for both DAA and KBJW borings and piezometers.

The Part A Application was originally submitted to DEQ on January 22, 2020. It was reviewed by
DEQ and Technical Review No. 1 (TR 1) issued on April 8, 2021. Responses on TR 1 were provided
to DEQ on October 1, 2021 (Comments 1 — 10, 12 -13 and 17 - 22) with a TR 1 supplement issued
on April 13, 2022 (Comments 11, and 14-16). In order to respond to TR 1, two additional borings
were completed, DAA-101pz and DAA-112pz. Information on these borings is now included in this
attachment.

Subsequently, DEQ issued Technical Review No. 2 (TR 2) on June 16, 2022, with a supplement to TR
2 issued on October 25, 2022. No comments were received on this attachment.

On May 12, 2023, a draft TR 2 response addressing updates to the Part A documents was submitted
by TRC to DEQ for review and comment. Comments were received from DEQ via email on June 29,
2023. No comments were received on this attachment.

This information is incorporated here as part of the Final Part A Submission.
The following is a list of the documents associated with this section:
e PTA Attachment Xll Figure: BOR — Boring Location Map, dated August 3, 2023

e Boring Logs
e Table 1 - Boring Log Completion Details - Dated 04/12/2022



ATTACHMENT 1
PTA ATTACHMENT XII FIGURE: BOR - BORING LOCATION MAP

DATED AUGUST 3, 2023
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ATTACHMENT 2

BORING LOGS



: BORING/WELL LOG - ;
£ Draper Aden Associates Boring/Well ID: ~ DAA-1sb
Vo Engineering + Surveying » Environmental Services Page 1 of 1
Project: Green Ridge Recycling Boring/Well Area: ‘West Area Drilling Rig Type: ‘Track Rig CME 45
Project #: 18020117-030201 Logged By: D. Coakley Drilling Method: ‘ 3.25" Hollow Stem Auger
Location: Cumberland County, VA Northing: 3726364.55 Sampling Method: |Sp]it Spoon
Start Date: 02/21/19 Easting: 11590010.10 Well Material: |NA
Completion Date: 02/21/19 Ground Elevation: [348.25 Screen Size: NA
Contractor:  |Blue Ridge Drilling Total Depth: 31.5' Filter Pack: NA
Driller: James Jones TOC Elevation: NA Seal: Bentonite Pellets/Hydrated
N Blow - Well
viaiiia:| eatiiie Depth Description (USCS) Geol L& ELEV. Remarks
i Red SILT, some Clay, trace fine Sand (MH) i Logged Cuttings from 0-6'

=5 =343.25
3 5
7 g ~ Red fine SAND, some Silt, trace Clay (SM) - Loose
3
4 I »
8 1 13 - Loose
Shglby 10 Light Brown fine SAND, little Silt, trace white = 338.25
Tube ! - quartzite gravel (SM) L
7 F =
13 g - — Loose
1 L B
{2
26 14 15 |Gray fine to medium SAND, some Silt, coarse white =333.25 (Medium Dense
f}? " quartzite sand lenses (SM) N
9 B
Shelby
Tube [~ B
2k - Dense
=50 58%2,, Brown to gray medium SAND, some Silt,
24 [F20  |SAPROLITE (SM) = 328.25
>50 | 90/6" | Auger Refusal at 21.5' i : = Very Dense
) L VS S S S SS S SSSSSSSSSSSS L
B Biotite Gneiss Rock Core B
- Run 1: 21.5 to 26.5 feet E
| o5 Recovery: 34.5/60 inches = 57% -

RQD: 19/34.5 inches = 55%

Rock Core

- Biotite Gneiss Rock Core -
B Run 1: 26.5to 31.5 feet B

Recovery: 47/60 inches = 78%
=30 RQD: 10.5/41 inches = 25% = 318.25

- -

- |—
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Draper Aden Associates

\o Engineering « Surveying + Environmental Services

BORING/WELL LOG

DAA-2sb
Page 1 of 2

Boring/Well ID:

Project: Green Ridge Recycling Boring/Well Area: ‘West Area Drilling Rig Type: ‘Track Rig CME 45
Project #: 18020117-030201 Logged By: D. Coakley Drilling Method: I 3.25" Hollow Stem Auger
Location: Cumberland County, VA Northing: 3726996.95 Sampling Method: ‘Split Spoon
Start Date: |02!25[19 Easting: 11589988.63 Well Material:  [NA
Completion Date: |02!25I19 Ground Elevation: [355.61 Screen Size: NA
Contractor: Blue Ridge Drilling Total Depth: 51.5' Filter Pack: NA
Driller: James Jones TOC Elevation: NA Seal: Bentonite Pellets/Hydrated
N Value | 2% | pepth Description (USCS) ceol| Vel | ELEV. Remarks
Counts Log
o Red SILT, some fine SAND, llittle Clay (MH) - Logged Cuttings from 0-6'
=5 = 350.61
5 F L
5 % - — Loose
4 L L
3
5 % - Brown fine SAND, some Silt, micaceous, Dry (SM) —
g L 10 = 345.61
6 g = - Loose
5 L »
3
7 2 I 13
3 L -
3
9 g ks [ 340.61 |Loose
g B Red to brown fine SAND, little Silt, trace Clay, B
6 g - micaceous (SM) L
6 L |
(i)
12 ? - — Medium Dense
11
g =20 = 335.61
20 M r —
13 L L
8
21 1(1) — — Medium Dense
10 | i
:
24 15 [ 25 =330.61
1 _i’l B -
1 L Light Tan to gray very fine SAND, some Silt, bands B :
s 182 of biotite, micaceous, dry (SM) Gt e
160 1 i
AR i
12 30 = 325.61
21 j]? — - Medium Dense
21 | &
g
24 15 - }—
28 L |
13
14
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&= Draper Aden Associates

0 Engineering + Swrveying © Environmental Services

BORING/WELL LOG

Boring/Well ID:

Page 2 of

DAA-2sb

2

Project: Green Ridge Recycling Boring/Well Area: IWest Area Drilling Rig Type: |Track Rig CME 45
Project #: 18020117-030201 Logged By: D. Coakley Drilling Method: I 3.25" Hollow Stem Auger
Location: Cumberland County, VA Northing: 3726996.95 Sampling Method: ISpIit Spoon
Start Date: 02/25/19 Easting: 11589988.63 Well Material: |NA
Completion Date: 02/25/19 Ground Elevation: |355.61 Screen Size: NA
Contractor: Blue Ridge Drilling Total Depth: 51.5' Filter Pack: NA
Driller: James Jones TOC Elevation: NA Seal: Bentonite Pellets/Hydrated
N Value | B1W [ pepth Description (USCS) ceol| e | ELEV. Remarks
Counts Log
28
6 [ Light Tan very fine SAND, some Silt, bands of biotite, =
36 ;g L, micaceous, dry (SM) n Dense
50/6" | o
35
>50 50/4" | |
=40 =315.61
B Light Tan to white fine SAND, little Silt, SAPROLITE B
(SM)
21 [ B
>50 58%.. - - Very Dense
k= 45 =310.61
= Brown to gray fine SAND, some Silt, trace white =
quartzite gravel, SAPROLITE (SM)
28 I B
>50 50/3" | ~ Very Dense
=50 = 305.61
- Auger Refusal at 51.5' =
u AOON RN RN RNNNNAY L
=55 = 300.61
=60 = 295.61
- =
=65 I=290.61
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BORING/WELL LOG

== Draper Aden Associates Boring/Well ID: ~ DAA-3sb
o Enginecring « Surveying « Environmental Services Page 1 of 2
Project; Green Ridge Recycling Boring/Well Area: IWest Area Drilling Rig Type: ‘Track Rig CME 45
Project #: 18020117-030201 Logged By: D. Coakley Drilling Method: | 3.25" Hollow Stem Auger
Location: Cumberland County, VA Northing: 3726777.44 Sampling Method: ‘Split Spoon
Start Date: 02/25/19 Easting: 11590399.87 Well Material:  |NA
Completion Date: 02/25/19 Ground Elevation: [348.39 Screen Size: NA
Contractor:  |Blue Ridge Drilling Total Depth: 60’ Filter Pack: NA
Driller; James Jones TOC Elevation: NA Seal: Bentonite Pellets/Hydrated
N Blow v Well
Value | Counts Depth Description (USCS) Geol Log ELEV. Remarks
[T [ Logged Cuttings from 0-6'
=5 = 343.39
g L L
1 5 9 = — St|ff
12 | L
:
2 8 [~ I
2 k0 - 338.39
3 2 - Medium Stiff
9 L L
3
4 5 I -
6 L L
3
5 A R [ 333.39 [Medium Stiff
6 | Reddish brown SILT, some Clay, little fine Sand, iron B
2 bands, damp, (MH)
6 2 | L.
3
4 L n
6
7 3t - Medium Stiff
5
“’éh =20 =328.39
8 4 - —
4 L N
3
9 3t = Medium Stiff
4 | e
wh
10 3 P L 323.39
3 L L,
wh
1| 3+ - Medium Stiff
3 L B
i
12 2 = -
wh [ 30 = 318.39
13 1 F 2 Soft
5 | L




£2 Draper Aden Associates ~ BORING/WELL LOG Boring/Well ID: ~ DAA-3sb
0 Engineering « Swrveying « Environmental Services Page 2 of 2
Project; Green Ridge Recycling Boring/Well Area: |West Area Drilling Rig Type: ITrack Rig CME 45
Project #: 18020117-030201 Logged By: D. Coakley Drilling Method: ’ 3.25" Hollow Stem Auger
Location: Cumberland County, VA Northing: 3726777.44 Sampling Method: ‘Split Spoon
Start Date: 02/25/19 Easting: 11590399.87 Well Material: |NA
Completion Date: 02/25/19 Ground Elevation: [348.39 Screen Size: NA
Contractor:  |Blue Ridge Drilling Total Depth: 60' Filter Pack: NA
Driller: James Jones TOC Elevation: NA Seal: Bentonite Pellets/Hydrated
N Blow o Well
Value | Counts Depth Description (USCS) Geol Log ELEV. Remarks
3
14 s | L Stiff
10 L »
wh F 40 =308.39
15 3 F = Medium Stiff
5 L L
; =45 = 303.39
16 g - e Shff
it Brown SILT, some Clay, little very fine Sand, wet B
3 =50 = 298.39
17 3 F = Medium Stiff
7 L 2
5 =55 = 293.39
18 & L Medium Stiff
10 L |
i No Auger Refusal, Drilling depth terminated at 60’ i
4 =60 = 288.39
19 | § F - Medium Stiff
13 | |
=65 =283.39
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BORING/WELL LOG

=== Draper Aden Associates Boring/Well ID:  DAA-4sh
‘a Engineering + Swrveying « Enviranmental Services Page 1 of 2
Project: Green Ridge Recycling Boring/Well Area: ‘West Area Drilling Rig Type: |Track Rig CME 45
Project #: 18020117-030201 Logged By: D. Coakley Drilling Method: ‘ 3.25" Hollow Stem Auger
Location: Cumberland County, VA Northing: 3726498.37 Sampling Method: ’Split Spoon
Start Date: 02/26/19 Easting: 11590790.11 Well Material:  |[NA
Completion Date: 02/26/19 Ground Elevation: |347.44 Screen Size: NA
Contractor: Blue Ridge Drilling Total Depth: 39’ Filter Pack: NA
Driller: James Jones TOC Elevation: NA Seal: Bentonite Pellets/Hydrated
N Value| B [ pepth Description (USCS) ceol| Ve | pLEV. Remarks
Counts Log
A B Logged Cuttings from 0-6'
B Brown CLAY and Silt, wet (MH) B
=5 = 342.44
6 f— t—
7 2 - No Recovery; Loose mud -
3 L L
3
6 g - No Recovery; Loose mud -
4
wh [ 10 =337.44
9 g - — Loose
2t Light Tan fine SAND, some Silt, trace Clay (SM) 2
9 :51 — — Loose
3 L .
wh
5 2 s [ 332.44 |Loose
v\?h — Brown fine SAND and Silt, some Clay (SM) =
2
5 3 T - Loose
3 L i
wh
2 “‘éh - = Very Loose
3 k2 L 327.44
8 g » - Loose
7 L Brown fine SAND, some Silt, little Clay, micaceous, B
»«éh biotite bands (SM)
7 5 I - Loose
4 | o
3
10 & k2 ~322.44 |Loose
8 L L
wh
9 g i — Loose
9 | u
5
16 g o - Medium Dense
J\,ﬁ =30 |Brown fine SAND, some Silt, little Clay, biotite bands =317.44
12 g - white quartzite coarse sand lenses (SM) 2 Medium Dense
10 L B
4
27 :’9 o » Medium Dense
26 | ..
8
9
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Draper Aden Associates

O Engineering + Surveying * Environmental Services

BORING/WELL LOG

DAA-4sb
Page 2 of 2

Boring/Well ID:

Project: Green Ridge Recycling Boring/Well Area: ‘West Area Drilling Rig Type: {Track Rig CME 45
Project #: 18020117-030201 Logged By: D. Coakley Drilling Method: ‘ 3.25" Hollow Stem Auger
Location: Cumberland County, VA Northing: 3726498.37 Sampling Method: |Split Spoon
Start Date: 02/26/19 Easting: 11590790.11 Well Material:  [NA
Completion Date: 02/26/19 Ground Elevation: |(347.44 Screen Size: NA
Contractor: Blue Ridge Drilling Total Depth: 39 Filter Pack: NA
Driller: James Jones TOC Elevation: NA Seal: Bentonite Pellets/Hydrated
N Value| B | pepth Description (USCS) Geol| Vel | gLey. Remarks
Counts Log
22 . . . . .
>50 50/6" | Brown fine SAND, little Silt, little Clay, biotite bands, L Very Dense
white quartzite coarse Sand lenses, SAPROLITE
u (SM) L
n = Very Dense
0 50/ Auger Refusal at 39' *
> — -
B ORI RN
=40 - 307.44
=45 =302.44
=50 = 297.44
b= 55 =292 44
=60 =287.44
=65 =282.44




N : BORING/WELL LOG - .
= Draper Aden Associates Boring/Well ID: ~ DAA-5pz
o Engineering + Surveying » Environmental Services Page 1 of 1
Project: Green Ridge Recycling Boring/\Well Area: ‘West Area Drilling Rig Type: |Track Rig CME 45
Project #: 18020117-030201 Logged By:  |D. Coakley Drilling Method: \ 4.25" Hollow Stem Auger
Location: Cumberland County, VA Northing: 3726297.92 Sampling Method: ‘Split Spoon
Start Date: 02/26/19 Easting: 11590385.49 Well Material:  |2" Schedule 40 PVC
Completion Date: 02/26/19 Ground Elevation: |356.49 Screen Size: 0.10 Slot
Contractor:  |Blue Ridge Drilling Total Depth: 35.5 Filter Pack: #2 Sand
Driller: James Jones TOC Elevation: 356.50 Seal: Bentonite Pellets/Hydrated
N Blow i Well
wiliis | Gojirts Depth Description (USCS) Geol L6 ELEV. Remarks
7Y
- n: .
Red fine SAND and Silt, some Clay (ML) 7 Logged Cuttings from 0-7'
ZEh
7 0
— / %_
-5 - 351.49
: o
6 [ Light Tan to Red fine SAND, little Silt, trace gravel, ;— Dense
12 '
31 15 F Micaceous (SM) Zn
50/6" | Zn
%
10 = 346.49
Shelby 7z
Tube [~ 7
- %— Very Dense
50 | 65/4" % y
Z
— /...
15 = 341.49 Verv D
~50 50/6" B %_ ery bense
— /...-
7
- /—.
a 7n
Z
S50 65/4" =20 U 336.49
B Light Tan fine to med SAND, little Silt, Micaceous,
Damp, SAPROLITE (SM)
50 | 50/2" =25 331.49 |Very Dense
>50 50!1 " -30 -32649 Very Del’lse
i Auger Refusal at 35.5'




P : BORING/WELL LOG ; .
&= Draper Aden Associates Boring/Well ID: ~ DAA-6pz
0 Engineering + Swrveying = Environmental Services Page 1 of 1
Project: Green Ridge Recycling Boring/Well Area: ‘West Area Drilling Rig Type: ‘Track Rig CME 45
Project #: 18020117-030201 Logged By: D. Coakley Drilling Method: ! 4.25" Hollow Stem Auger
Location: Cumberland County, VA Northing: 3726430.01 Sampling Method: ‘Sp]it Spoon
Start Date: 1021’26!19 Easting: 11589325.34 Well Material: |2" Schedule 40 PVC
Completion Date: |02I26119 Ground Elevation: [332.92 Screen Size: 0.10 Slot
Contractor:  |Blue Ridge Drilling Total Depth: 23.5' Filter Pack: #2 Sand
Driller: James Jones TOC Elevation: 335.19 Seal: Bentonite Pellets/Hydrated
N Blow s Well
value | et Depth Description (USCS) Geol Log ELEV. Remarks
7
~ Red SAND, some Silt, some Clay (ML) 7 —2— Logged Cuttings from 0-6'
%
I~ 7
L Light brown fine SAND, some Silt, trace Clay, %
- Micaceous (SM) é_ ——
s ///’ Loose
7 3 F %
2 ! % Loose
4 7z
8 4 [ /
2 L 10 |Light brown fine SAND, some Silt, trace Clay, biotite 322 92 ‘
15 5 bands, Micaceous (SM) ,4 Medium Dense
10 [
:23? — Very Dense
>50 | 508" | Very light tan fine SAND, little Silt, Micaceous (SM)
=15 =317.92
12 - Dense
30 16 -
1
- - Light brown fine SAND, some Silt, trace Clay, iron Very Dense
50/6" and biotite bands, Micaceous, SAPROLITE (SM)
50/6" [*20 L 312.92
>50 Very Dense
- Auger Refusal at 23.5'

| TR R R TS N SR Sy e B |
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= Draper Aden Associates

Ty

0 Lugineering  Swveying * Environmental Services

BORING/WELL LOG

Boring/Well ID:

Page 1

DAA-7sb
of 2

Project: Green Ridge Recycling Boring/Well Area: ‘West Area Drilling Rig Type: lTrack Rig CME 45
Project #: 18020117-030201 Logged By: D. Coakley Drilling Method: ‘ 3.25" Hollow Stem Auger
Location: Cumberland County, VA Northing: 3725536.82 Sampling Method: [Split Spoon
Start Date: 02/27/19 Easting: 11590630.30 Well Material:  |NA
Completion Date: 02/27119 Ground Elevation: |352.90 Screen Size: NA
Contractor: Blue Ridge Drilling Total Depth: 63.5' Filter Pack: NA
Driller: James Jones TOC Elevation: NA Seal: Bentonite Pellets/Hydrated
N Value| 2% | pepth Description (USCS) Geol| Ve I ELEV. Remarks
Counts Log
0 Brown SILT, some Clay, trace Sand (SM) 0 Logged Cuttings from 0-5
4 5 = 347.90
15 8 — - Medium Dense
7L o
9 =10 . . = 342.90
19 181 B Greep to gray fine SAND, little Silt, trace Clay, B Vs Daiiss
9 mottling (SM)
171 i I
21 10 - =
12 [ L
8
19 190 =15 =337.90 |Medium Dense
14 [ =
S
24 15 [ i
27 | n
17
66 %8 — - Very Dense
3 k20 - 332.90
28 1% B Light tan to brown SAND, some Silt, biotite mica B
32
500 | bands, mottled (SM) L
>50 — -
50/2" [ - Very Dense
=50 =25 = 327.90
17 30  |Tan fine SAND, some Silt, white quartzite gravel and =322.90
50 | 50/6" | biotite mica lenses, mottled (SM) = Very Dense
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=== Draper Aden Associates

0 Engineering « Surveying + Environmental Services

BORING/WELL LOG

Boring/Well ID:

DAA-7sb
Page 2 of 2

Project: Green Ridge Recycling Boring/Well Area: lWest Area Drilling Rig Type: WTrack Rig CME 45
Project #: 18020117-030201 Logged By:  |D. Coakley Drilling Method: [ 3.25" Hollow Stem Auger
Location: Cumberland County, VA Northing: 3725536.82 Sampling Method: ‘Split Spoon
Start Date: 02/27M19 Easting: 11590630.30 Well Material: |NA
Completion Date: 02/27/19 Ground Elevation: |352.90 Screen Size: NA
Contractor: Blue Ridge Drilling Total Depth: 63.5' Filter Pack: NA
Driller: James Jones TOC Elevation: NA Seal: Bentonite Pellets/Hydrated
N Value| 2% | pepth Description (USCS) ceol| Ve | ELEV. Remarks
Counts Log
%g
>50 50/5+ = Very Dense
B Tan fine SAND, some Silt, white quartzite gravel and B
- biotite mica lenses, mottled (SM) L
33 [F40 312.90
>50 S0/3" L - Very Dense
4 =45 =307.90
16 g - = Medium Dense
13 L 8
B Red brown SILT, some fine Sand, little Clay, mottled ~
- (SM) s
6 =50 =302.90
23 & ~ = Medium Dense
24 | |
5 =55 =297.90
26 H - = Medium Dense
19 | =
8 =60 =292.90
18 3 | Red SILT, some Clay, little Sand (SM) B Medium Dense
23 | =
- Auger Refusal at 63.5' B
u AR TR RTERTETTETRTRRRTTRTTRTRRRTRRNNNNY .
=65 =287.90
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Draper Aden Associates

o Engineering « Swveving « Environmental Services

BORING/WELL LOG

Boring/Well 1D:

DAA-8pz

Page 1 of 2

Project: Green Ridge Recycling Boring/Well Area: ‘West Area Drilling Rig Type: ‘Track Rig CME 45
Project #: 18020117-030201 Logged By: D. Coakley Drilling Method: ‘ 4.25" Hollow Stem Auger
Location: Cumberland County, VA Northing: 3726549.74 Sampling Method: ‘Split Spoon
Start Date: 02/27/19 Easting: 11591416.33 Well Material:  |2" Schedule 40 PVC
Completion Date: 02/27/19 Ground Elevation: |364.19 Screen Size: 0.10 Slot
Contractor:  |Blue Ridge Drilling Total Depth: 36.0 Filter Pack: #2 Sand
Driller: James Jones TOC Elevation: 365.46 Seal; Bentonite Pellets/Hydrated
N Blow - Well
srslis | et Depth Description (USCS) Geol Log ELEV. Remarks
B ZER7n . ,
Logged Cuttings from 0-6
L il -
787
o Red SILT, some Clay, trace fine Sand (ML) 7 /—
L 7 Zn
L5 /// -359.19
i 1787}
R .
% Red/Brown fine to med SAND and Silt, trace Clay, % Medium Stiff
wh [ micaceous, Damp (SM) 7B
A 1
E 3_Lqp ¢-354 19
Shelby Z
Tube [~ B
wh - Medium Stiff
4 % L Brown to gray fine to med SAND, little Silt, e
4 | micaceous, iron and biotite bands, Wet (SM) ;_
15 =349.19
Shelby 7
Tube [~ Zn
= /._
7 Stiff
s F 3
10 gt _
8 Medium Dense
4 . 20 344.19
6
12 6 -
11
Shelby
Tube
H k25 555-339.19 Dense
32 18 I [
20 | 2
1 F L Very Dense
50 37 L Light Gray to dark brown fine SAND, some Silt, white =8
50/4" quartz gravel lenses SAPROLITE (SM)
23 =30 =334.19 [Very Dense
32
>50 50/ " —




£ Draper Aden Associates ~ BORING/WELL LOG Boring/Well ID: ~ DAA-8pz
0 Englneering + Surveving + Environmental Services Pag e 2 of 2
Project: Green Ridge Recycling Boring/Well Area: ‘West Area Drilling Rig Type: lTrack Rig CME 45
Project #: 18020117-030201 Logged By: D. Coakley Drilling Method: ‘ 4.25" Hollow Stem Auger
Location: Cumberland County, VA Northing: 3726549.74 Sampling Method: ‘Split Spoon
Start Date: 02/27/19 Easting: 11591416.33 Well Material:  |2" Schedule 40 PVC
Completion Date: 02/27/19 Ground Elevation: [364.19 Screen Size: 0.10 Slot
Contractor:  |Blue Ridge Drilling Total Depth: 36.0 Filter Pack: #2 Sand
Driller: James Jones TOC Elevation: 365.46 Seal: Bentonite Pellets/Hydrated
N Blow - Well
waliie | Coiiits Depth Description (USCS) Geol Lag ELEV. Remarks
i L Auger Refusal at 36' :
& ] ANNNNN NN NN AN RN RN NN R RRRNNY verenge
=40 =324.19
- 45 = 319.19
- -,
r_ =
— —
=50 =314.19
I= 55 =309.19
=60 =304.19
=65 =299.19
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Draper Aden Associates

0 Engineering + Swrveying + Environmental Services

BORING/WELL LOG

Boring/Well ID: DAA-9pz
Page 1 of 1

Project: Green Ridge Recycling Boring/Well Area: |We5t Area Drilling Rig Type: ‘Track Rig CME 45
Project #: 18020117-030201 Logged By: D. Coakley Drilling Method: I 4.25" Hollow Stem Auger
Location: Cumberland County, VA Northing: 3725486.86 Sampling Method: ISpIit Spoon
Start Date: 02/28/19 Easting: 11591101.07 Well Material: |2" Schedule 40 PVC
Completion Date: 02/28/19 Ground Elevation: |365.25 Screen Size: 0.10 Slot
Contractor:  |Blue Ridge Drilling Total Depth: 25' Filter Pack: #2 Sand
Driller: James Jones TOC Elevation: 365.68 Seal: Bentonite